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Another 


Installation 


NOTE: 

the first floor is a cafeteria and 
is lighted by Wakefield Stand 
ord Pacemakers. This type of 
inexpensive luminaire, with obout 
half the light going up and hoif 
down, makes a room bright 
and cheerful and lends inviting 
sporkle to the food 


footeandles everywhere... 
and not a shadow anywhere 


New Libl MeNeil A Libby 


Such multi-function ceilings as this one. which 
Building, Chatham, Ontario 


For the general office of this new Canadian 


bousthediny urchitect J Ww Stores put 7) foot- covers GO00 “quare feet. are a Wakefield spe- Architect: J. W. Storey 


andles of elare-free, shadow-free light on the cialty \ complete package, complete with Electrical Contractor: J. V 
. Me Donnell Electrical Construct 
desk tops by using a Wakon® vinvl ceiling mechanical and electrical systems, they can Company Limited, 


with lanopes mounted on 36° centers directly be designed to fit any shape or size of interior 
over the acoustical baffles and are installed in their entirety by an electri- 
cal contractor 

The result i a working environment conduc ive 

to davilone efficiency and high morale. 


For brochures describing and illustrating this and other 


Wakefield multi-purpose ceilings, write to 


THE WAKEFIELD COMPANY 


VERMILION, OHIO 


WAKEFIELD LIGHTING LIMITED 


LONDON, ONTARIO 
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Day-Brite Luvex fixtures, suspended from Day-Brite A-J hangers. Note uniform light distribution over all seeing areas. 


Where light is 


needed most 
. Day-Brite 


Comfortable, evenly distributed light is essential in today’s class- 
rooms. For two reasons: (1) To safeguard children’s priceless sight; 
(2) To make learning-through-seeing easier, faster . . . Realizing this, 
many school authorities choose Day-Brite lighting—in fact, more 
schools are lighted with Day-Brite Luvex® fixtures than any 
other make. 

There are many reasons for this wide preference. Reasons your 
Day-Brite representative will gladly explain—and prove. Consult him 
on any original or relighting problem. He’s listed in your classified 
telephone directory. Or, send for Day-Brite school-lighting data. 

Day-Brite Lighting, Inc. 
5432 Bulwer Ave., St. Louis 7, Missouri 


DECIDEDLY BETTER 


Nation's largest manufacturer of commercial DAY: BRITE 


and industrial lighting equipment Sighting Tirturts 


Tootin’ Hills Elementary School, Simsbury, Conn. ... Architects: Ebbetts, Frid & Prentice; Consulting Engineer: Paul D. Bemis 
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a & Company agree to correct, by replace- 
ment or repair at its option and conditioned upon 
return to our factory for inspection, such Starring 
Ballasts as may fail in service within a period of 
three years from date of shipment, provided that 
conditions of operation have been normal at all 
times and that the Ballasts have not been subjected 
to abnormal stresses from such causes as incorrect 
primary voltages or frequency, or improper ventila- 
tion. This Guaranty is limited to replacement or 


repair of defective parts, free of charge. 


STARRING & COMPANY, INC. 


1600 Seaview Avenue Bridgeport 8, Connecticut EDison 4-0108 
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with luminaires 


of Du Pont LUCITE’ 


Lucite acrylic resin combines beauty with 
durability. It provides the lighting industry 
with a material that is superior for many 
types of lighting applications. Luminaires of 
Lucite are strong, free from discoloration 
and dimensionally stable. Light in weight, 
they are easy to handle and install. f 

Nearly two miles of luminaires in the Bay- 
town-LaPorte Tunnel in Texas demonstrate 
the superior efficiency of Lucire. Manufac- 
tured by the Sunbeam Lighting Company of 
Los Angeles, California, and installed by 
Muhl Electric Limited of Houston, the lumi- 
naires of Lucite provide high transmission 
of the entire visual spectrum. The LUCITE 
does not discolor and it is practically impervi 
ous to the effects of fumes, vapors and other 
tunnel conditions. The luminaires of LUCITE 
are easily maintained and strong enough to 
withstand high-pressure cleaning sprays. 
(Lucite extruded by Plastic Process Com- 
pany, Division of Monadnock Mills, Los 
Angeles, California. ) 

Du Pont Lucite can be readily formed 








into desired shapes and is available in a wide 
range of transparent and translucent colors. 


SEND FOR NEW FREE BOOKLET. This new 
12-page illustrated booklet describes all the 
latest property and application data on 
Lucite acrylic resin for 

lighting. For your free 

copy, write to E. I. du Pont 

de Nemours & Co. (Inc.), 

Polychemicals Department, 

Room 2812, Du Pont Build- 

ing, Wilmington 98, Del. 


rolled” label may 
be 1 ] ied extruders of 
Du Po cr cl resin. It as 


sures the | ung 1 istry that th 





extruded material conforms to stand 

urds for lov 

caliper establi d by co J” 

de Nemours & Co. (Inc MA BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 





Curtis Edge-Glo, it’s... 


UNPARALLELED 


EDGE-GLO BEAUTY, 


; h of exclusiveness to offices. stors 


EDGE-GLO VERSATILITY, 


Curtis Lighting, inc., Dept. 0-2, 6135 W. 65th St., Chicago 38, Illinois 
Please send Edge-Glo information to 


CURTISC LIGHTING, INCORPORATED 

6135 W. 65th St.. Ci 190 38 
in California 

242 S. Anderson St Name 


Los Angeles 33, Calif a@iies 
>. 














in Canada Address 
195 Wicksteed Ave — EE Zone State 
Toronto 17, Canada 
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World's 
Largest 
Exclusive 
Manufacturer 
F of Fluorescent 
Hf Lamp Ballasts 


TRANSFORMER CO. 


2950 NO. WESTERN AVE. CHICAGO 18, lL USA 
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Lighting Variety in 


a breeds interest — especially in 


lighting design. Seldom, however, does a design 
engineer have the opportunity to run the gamut of 
vast lighting concepts through different applica 
tions within a single job. For the Shell Building in 


New Louis N 


consulting electrical 


Goodman and Associates, 


did 


Some areas of their design are more or less 


Orleans, 


engineers, have such a 


chance 


routine are huge decorative installations 


some 
requiring a sensitive approach to the aesthetics in 
volved as well as intricate engineering details. Not 
all of the areas included in the Shell installation are 


shown on these pages; and the photographs used 


have been adapted from colored slides. Even so, 
they afford a glimpse of the variety of lighting tech 
niques applied to achieve the unity of architectural 
and lighting design for which this building has been 


so much admired 


Main Entrance Lobby 


In the main entrance lobby, surface-mounting type, four 


20-watt, fluorescent as pendants, by 


feet 


fixtures were adapted 
square. In 


40-watt 


suspending them in coffers which are five 


addition, the coffers are cove lighted from single 


fluorescent tubes, one on each side. (See drawing.) Side walls 


and tops of the coffers are canary yellow. The result is a 


white square of diffused direct light framed by illuminated 


yellow background. 


The cove above the entrance to the adjoining elevator 


lobby is lighted by single 40-watt fluorescent tubes with 


ends overlapped. 




















2’x2" FIXTURE 


Coffer and fixture design. 
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a Modern Building 


Ath prize : milj : 


Louis N. Goodman 7 


‘ 


New Orleans Section 


Southern Region 


Lighting Variety in a Modern Building 





Shell Building 
New Orleans 


Beauty Parlor 


Across an Arcade corridor is this interesting littl 
the Beauty Parlor. The flush ceiling domes are each lighte 
with four, 100-watt, inside frost incandescent lamps 

For the hair stylists, recessed elliptical reflectors using 
150-watt, R-40 flood lamps provide downlight so necessary 
for hair dressing. Indirect lighting from decorative wall 


brackets minimizes contrast 


amps and lighted windows in 


Petroleum 


Club 


with wood-louvered, New Orleans 


reflected light from white, Fiber 


Lounge 7 draveri« which pre davlight illusion The draperies are lighted 


imps, 24-inches on centers, in a recess above 
drawing Note the diffusing louver at the bottom 


mask to prevent high-lighting the tops of the wood 
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Section through window well. 
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Ae he 


re ae 
. cena a 


Roosevelt Coffee House 


g coffer, below 


} 
118s, 18 a 


predom 
i 


direct lighting medium for the 


area, Coffer and tre 


the serving 


Continuous single rows of warn 


pink 


' ; 
irms ol i¢ 


light 


fluorescent tubes are in the 


trellis and contribute direct throug! 


narrow yus louvers in the bottoms of 
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International Room 


room of the Roos« 


This beautiful 


Shell Building is a symphony in ¢ 


d chairs, and an eye-catel 


Lod 


ylendent under 


n the eurved cei are spun 


feet in diameter. They are ligl 


nt lamps suspended 24 u 


candesce 
hemispherical 
from the domes 


ight 


ro 


el extension o 


many Spot 


or, 


id ceiling, gold 


ng giant gold 
The 


custom 


tlights 


ig 
steel 
ted from G 
iches from the 
gold finished 
cordingly 


Is it 


ws of recessed 


» baffled cans, black 


be 


ff 


A - 


_- a 








Lighting Variety in a Modern Building 


tailored to the 





Shell Building — New Orleans 














Section through light trough 


le the light cove is painted 


ng Inside 
ed white Both cove and 


Progressive Bank 
Light trough is paint 


for more than half o 


continuous f the banking 
er, about 140 feet. The result is 45 
tellers’ work tops from the two rows of 
fluorescent lamp strips. Strips 


respect to each ot} 





My Most Interesting Lighting Job Contest 


The first, second and third prize-winning entries in the National MMILJ contest were featured 
and presented here is the fourth prize installation. Following are 


in the November issue of I. E.. 
f four of the other National entries, each of which placed first in its Region. If available 
Lakes Region and the Northeastern Region will be shown 


those of 


the winning installations of the Great 


n a forthcoming issue 
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St. Joseph's Oratory—In Colored Floodlight 


| 0 COUNTLESS thousands of Catholies, both 


Canadian and American, St. Joseph’s Oratory in 
Montreal, Quebec has great religious significance 
It is the evidence of things hoped for an immenst 
manifestation of things once unseen. The huge 


Basilica now standing on the northern slopes of 


R. S. Tate 
Montreal Section 


Canadian Region 


Ur. Tate is District Lighting Specialist with the 
Canadian General Electric Company, Ltd., Mon 
treal, Ou 


DECEMBER 


Nt. Jose ph ’s Oratory 


Mount Royal in the heart of Montreal was once the 
dream of Brother Andre, 
Notre Dame College 
chapel he 


a simple doorkeeper of 


opposite. From the small 
envisioned, and which now forms the 
spiritual center of the oratory, has grown this beau 
tiful Basilica, the destination of thousands of pil 
grims each year 

To still further enhance its magnificence, both as 
a landmark and a spiritual symbol, the Catholic 
Authorities engaged Jean D’Orsay a famous Paris 
lighting architect to design colored floodlighting for 
this enormous building. To R. 8. Tate, lighting 
specialist for Canadian General Electric Company, 
Montreal, befell the 


M. D’Orsay’s designs. The architect 


task of putting into practice, 
worked in 
terms of shadows, color, and textures, doing his 
planning in watercolor sketches 

One of these beautiful pastels was Mr. Tate’s 
introduction to the lighting problem. His job was to 
1. Caleulate the number of floodlights 
2. Determine the types. 
3. Select the locations 

The magnitude of the problem is difficult to visu- 
alize. The copper dome is 120 feet in diameter. 
The height from the roof to the top of the cross, 200 
feet. The height from the roof to the base of the 


In Colored Floodlight 773 





Mercury floodlights of 400 watts each 

were used to deliver a bluish color. Bank 

of six is being mounted on the side of 

the stairway to illuminate one half the 
face of the Basilica. 


reury floods mounted on each side of 
main face of the building. Three sodium 
one behind each column, silhouette thes 
ns and break up the flatness of the mercury 


blue. Two sodium floods in the are of th 

dows provide the effect of warm light from the 
nterior 

Th Oratory, as it stands facing the north on the 

ide of the mountain, can also be viewed from the 

and west. Floodlighting on the sides allows 


rT 


wing from these two other directions, and gives 
depth and dimension to the building. For these 
Two banks of six sodium floods on each sick 
building. Five 1500-watt incandescent lan ps 
the st p back One 1500-watt narrow 
lood for each tower 

three panels of the huge dome are illun 

the center panel by three 1000-watt incan 
t, or alternately, with three 400-watt met 
The other two panels, though difficult to light 
the orthodox aiming stations, are illuminated 


by three 1000-watt incandescent narrow beam spot 


lights from ground level. The windows in the base 


of the dome are illuminated from inside to neutral- 
blue and one in ie otherwise floating effect of the floodlighted 
white, was ol Crowning the whole effect is the large illu 
nated cross 
sodium floods. 15 fi The fortunate choice of discharge lamps for such 


et out from the crypt startling effects is borne out by the amazingly low 


aimed yy th five nereury floods mounted pow r consumption Less than 1 kva is required 
posts st) Teet apart and 40) feet out for the chapel, and approximately $5 kva for the 
For the y the Basilica 


oratory 
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Aesthetic Requirements and Technical Considerations 
Have Been Successfully Integrated in This ... 


Custom-Built Residence 


ies PRINCIPLES teamed with artistic 


considerations pose many a challenge, but not ob- 
stacles. Indeed, their marriage must be harmonious 
Such harmony, however, 


the case of the Philadel 


phia suburban home shown on the following pages, 


when applied in a hom 


does not just happen. In 


careful three-way planning involved the architect, 
the lighting consultant and the owners themselves, 
for almost every detail of the design. The lighting 
consultant, no less than the architect, studied the 
owners’ tastes, forms of entertainment and relaxa 
their three 


( nly after 


tion, habits. prized POsse ssions. and 


school-age children’s habits and hobbies 
this close acquaintance could the lighting design be 


aesthetic and 


integrated so successfully with the 
functional considerations 
There were. of course. techni 


al problems. How 


best, for instance, to dramatize prized possessions 


a life-size portrait and a large collection of ivories 


Drapery track recessed along a 30-foot window 


wall . the presence of four foot wide heating ducts: 
an indoor garden court with a skylight. A flattering 


was wanted, presenting an aesthetic 


“atmosphere” 


challenge. A « 


rtain amount of drama was desired 


Elizabeth A. Meehan 
Philadelphia Section 


East Central Region 


Wiss Weehan is Reside ntrial Lighting Specialist 
with the Philadelphia Electric Co., Philade Iphia, 


Pa 
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hence the use of both linear and point sources in 


the living room. Uniqueness was a requirement 


hence the twinkling starlight system in the dining 


room. And for the wiring: this home with its three 


phase service entrance and certified wiring has 


house power with plenty of room for expansion 


The lighting both inside and out is conveniently 
switched locally, and in addition, has two master 
control points on the low voltage wiring system. 
This beautiful home, designed by Frederick Wise 
is an excellent example of good contemporary de 


sign. Mr. Wise 


terials both in the interior and ex- 


has combined rich and strongly 
contrasting n 
terior, and so arranged the rooms for the maximum 
comfort and utility of each member of the family. 

The exterior walls of the | ving and dining room 
floor to ceiling, draped with 


class trom 


are plate 


nubby be 1g and vhite she er fabric The tree 
the living and dining rooms 
Sliding 


] 


standing wall dividing 
is covered with a tan textured material 
glass doors separate the dining room and indoor 


The r panelled 


in natural finish mahogany. A brown-gray 


patio aining dining room wall is 
stone 
wall runs the width of the house from the 


through the 


living room and extending eight feet 


entire 


entrance patio, becoming the fireplace 
wall in the 
beyond it. 

The ceilings are nine feet high and covered 


throughout, with the exception of the skylight in 
the patio, with white textured silk. The patio floor 
is varying hues of gray flagstone. A white camellia 
tree, flower pots and ivories on the stone wall, and 
a small blue tile pool form the decorations of this 
room. Shoji tvpe laminated rice paper screens are 
at either end 

The living and dining room have a terrazzo floor, 
the former covered with a deep pile beige carpet 
and the latter with an oriental rug. 

All rooms in the house were included in the light- 
ing design. Decorative and atmosphere lighting 
techniques, however, are best demonstrated in the 
indoor patio, living room and dining room areas 
This 


presentation, therefore, is limited to these areas, and 


where much of the entertaining takes place. 
to the study and one bedroom. 


Custom-Built Residence 
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Residence 
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Custom-Built Residence 











GLVER CABE  WOLLOWARE CASE Divanama ‘tai case 


— = —. — 











*; j 
Cy Cy 
ea MG y 
CHINA-ORYOTAL -GILVER OFP'T 
7 





eo 
We, Lease .___|___—sWALL CASE i_[WAbh Gass 


euatlasteilianen acne sone 1 








FIXTURE SCHEOULE 
4 AMP 40WATT LOUVERED FLUORESCENT - (2° STEMS 
2 LAMP 40 WATT LOUVERED FLUORESCENT - 12“STEMS 
190 WATT AOJ. SPOT UNITS ON FLUORESCENTS 
ADJUSTABLE COMBINATION OGHNG ROOM UNITE 
180 WATT RECESSED ADVUSTASLE SPOT UNITS 
| LAMP 2OWATT FLUORESCENT STRIP 
4 LAMP 40 FLUORESCENT STRIPS IX LOWER GHELF 


| LAMP 40 WATT FLUORESCENT STRIP | 
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Harding-Bulloch Jewelry store, Pueblo, Colorado, remodeled from a barber shop. 


Jewelry Store Design 


ittraction to choose appropriate wedding gifts. The lighting 

the owner of design here purposely “separates” the two store 

wanted the areas, the rear part having a dining room atmos 

levise. A phere. This is enhanced by the use of three adjust 

tore had con able creel-type units using incandescent lamps cen 

ising was a tered over the tables, dining-room fashion. Table 

place settings are highlighted with an additional 
uniform overall lighting of the 
ed from five 4-lamp 40-watt fluores- 
es on 12-inch stems (on a 12-foot ceil 
the general lighting component of 
units in the rear. This part of the 

appraisal, provides 110 footeandles in Charles D. Bell 


the store, and 60 footcandles in the Southern Colorado 


is no natural light from show windows Chapter 


oT the store 
lighting and essential sparkle is Inter-Mountain 

created by a liberal use of 150-watt R-40 spot units Region 
and from the downlight component of the creel 
“pulldown” luminaires. Eight spot units used di 
rectly on the fluorescent luminaires, and six recessed i 
adjustable spots provide 260-300 footcandles addi 
tional hich] ehting Mr Bell is Supervisor, Lighting Nales and Pro 

The rear portion of the store is used for the motions, Southern Colorado Power Co., Pueblo, 
display of table place settings. These are selected Colo 


by brides-to-be, to make it easy for their friends to 
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Area: 13 feet 2 inches by 36 feet long, 12-foot ceiling. 


creating sparkle for crystal, silver, china 


210 footeandles from the fresnel-lens downlighting aesthetics. In this store, the ceiling is a light sea 
of the three creel-type luminaires foam green of about 80 per cent reflecta: walls 

Further attraction is added to this area by are a light coral only slightly lower; carpet is a 
lighted wall niches. These two niches are lighted to medium gray of about 15 per cent RF ounters 
a 40-60 footcandle range by one single-lamp 20-foot and cases are Corina natural blond wood 
strip with a symmetrical reflector in the top of each 
niche. Chareoal gray peg board is used in back of 
the niches 

Walleases are custom made with stepped glass 
shelves lighted from built-in canopies. A row of 18 
single-lamp 40-watt and two single-lamp 20-watt 
fluorescent strips behind the shielding boards at the 
top of each case provides a top to bottom shelf light 
ing range of 140 to 60 footecandles. In addition to 
this, the crystal display case incorporates a row of 
four-lamp 40-watt strips recessed in the bottom 
shelf and covered with frosted glass. This creates 
more uniformity in top to bottom shelf lighting, but 
more important, causes a soft glow from the designs 
in the cut glass on display, as though from an edge 
lighted effect. This case has a top to center shelf 
lighting range of 56, 38 and 120 vertical footcandles 
respectively 
As with all good lighting design, the room finishes Dining-room atmosphere for table setting display is 
were considered a part of the lighting system, and achieved by creel-type units with downlighting, ond 
reflection factors were considered as well as the illuminated niches. 
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How it was done — inside view of win- 
dow, at night, from inside the church. 


Stained Glass Window—At Night 


STAINED GLASS WINDOWS were created, heaven knows how 
many centuries ago, for the express purpose of creating beauty 
by means of the light passing through them. However, no light 
no beauty. Only a blackened aperture reflecting the darkness of 
the night. Science and skill of the lighting engineer has retrieved 
this beautiful effect during the dark hours, in many churches 
throughout the country 

For the windows of the Highland Park Presbyterian Church 
in Dallas, Ruth Patterson applied engineering principles, light- 
ing calculations, and a sensitive appreciation of the end effect 
The windows themselves were especially beautiful — made by the 
famous craftsman, Henry Willett of Philadelphia. They were 
quite large, 12 feet by 23 feet, and faced a busy street. The 
effect desired, of course, was to light them from within, to be 
seen by the passerby, rather than from without, to be seen by the 
congregation 

From within the church the window is visible to the congrega- 
tion so it was not practical to build a screen to conceal the light 
ing equipment The next best solution seemed to be to locate the 
light sources themselves on the line of sight from the street. 
This would be on the ceiling of the auditorium. Fortunately, a 
beam about 12 feet from the window wall was deep enough to 
conceal the light from the congregation 

From this location the beam spread needed to cover the width 
of the window was only 32 degrees. Narrow beam floodlights of 


this magnitude come rather large, and difficult to hide. The at- 
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that-time new 300-watt PAR5S6 floodlamp, having 
a beam spread ot »() degrees by 35 degrees came to 
lamps would vive comp! ‘Te 


mind. Four of these 


coverage. To obtain the light intensity needed for 
the desired effect, however, it appeared (from com 
parison with data on other windows) that eight 
lamps would be required. This would give 110 


lumens per square foot 


Ruth Patterson 


Southwestern Section 


Southwestern Region 


DECEMBER 1956 


How it looks — street view of the illuminated 
window from outside the church. 


So tar, the design was purely theoretical. Light 
ing techniques for stained glass vary for each 
window since the thickness and density of the glass 
vary. Design must be done by experiment as well as 
ealeulation 

Since the density of the glass was an unknown 
quantity in the calculation, theories were tested by 
actual experiment. Lamps were to be located 28 
feet above the baleony pews in the actual installa 
tion; however, trials at this height were not feasible 
Instead, two lamps were located on an 8-foot ladder 
to one side of the window and at the same angle and 
distance to the side of the window that the final in 
stallation would be above it. By walking up the 
street about half a block in the other direction, the 
window could be viewed with the lamps back of it 
along the line of sight. The glass proved to be dense 


enough to diffuse the source, and the intensities as 
caleulated were satisfactory 

Two banks of four each of the 300-watt PAR5S6 
floodlamps ia cast aluminum holders were installed 
behind the beam. Specifications to the church in 
cluded disconnect hangers to lower the lamp banks 


or easy maintenance. However, due to various 
structural problems, the church elected to build a 
portable scaffold for maintenance 

A view of the window from inside the church 
at night illustrates the efficiency of the solution 


Notice the 


W indow 


cut-off of light just to each side of the 
Practically all of the candlepower of the 
units is delivered to the window rather than being 


wasted in lighting the whole end of the auditorium 


Viss Patterson is with the 
Light Coa - Dallas, Te ras 


Dallas Powe r and 


Stained Glass Window — At Night 





Characteristics and Applications of 
Axial Filament Lamps 


SCENT lamps have continually been 
quality since their first introduction 


ents have taken various directions 


the harshness whi 


was experienced 
irly clear bulb lamps has been substan- 

d through the introduction of inside 
bs and various other types of new and 


Another 


; 


improved diffusing coatings 


improve! t is the large 


parti 


aad 


years, both in the manufacture ol 
lamp parts and in the fabrication of the lamp 
This has resulted in users receiving 
‘eater uniformity and of bet 
also been improvements in light out 
electrical energy input, which have 
ed the light. 


nent of ductile tungsten wire, the 


overall cost of 


ection of the gas filled lamp in 1913 has been 

t step in the increase in lamp efficiency 
ases which gas filling brought about varied 
np wattage, because of the fact that the fill 


greater cooling effect on small fila 
For the highest wattag« 


doubled, 


, there was little 


n larg 


while for 


lamps 


vement lamps above 25 
erally gas fill 
i luction of the first doubly 


general service 


lamp gave 
previous 


filament. 


in light output over the 
simple helix, type of 
design further concentrated the 


eooling 


result reduced the 


Filament Lamps 


By C. W. PEARSON 
E. A. LINSDAY 
R. T. DORSEY 


In this paper, a new incandescent lamp de- 

sign is described which offers to lamp users 

up to 15% more light without any change in 

lamp wattage. Its applications in various 
fields are discussed. 


effect of the filling gas. Since 1936, additional lamp 
sizes have continually been converted to the doubly 
coiled CC-6 filament type of construction, until at 
present there are more lamps of this type used 
than any other. Approximately six per cent im 
provement in light output was obtained in the 50 
to 200-watt range by this change to the CC-6 fila 

ent design 

While these short paragraphs do not cover in any 
adequate way the significance of the improvements 
in terms of increased value to users, they do indi- 
eate some of the directions which have been fol- 
lowed in the past in improving the quality of in- 


candescent lamps 


A New Design Filament Lamp 

15% More Light for Same Wattage Input 
During this past year, a new lamp design has 

been made available in the 500-watt, 750-watt, and 

1000-watt sizes, which gives 15 per cent more light 

'-9 and 750- 


and 1000-watt C7A. This change in design involves 


throughout its life than the 500-watt ¢ 


the extension of the use of the doubly coiled fila- 
ment to these higher wattage lamps as well as a 
new, axial position of the filament. On the surface, 
this change to a coiled coil, and to an axial, rather 
than crosswise position, seems simple. Actually, it 
is a difficult change. Many problems arise in mak- 
ing a satisfactory coiled coil out of relatively heavy 
wire, and supporting it without introducing addi- 
tional losses. Further, the axial position intro- 
duced entirely new mounting problems. Fig. 1 
illustrates this new design. The filament is held by 
long flexible lead wires. Near the point where the 
lead wires are clamped around the filament, they 
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Figure 1. (Above left.) 


Figure 3. (Lower right.) 


This bridge serves as 


ed together by a bridge 


anchor point for the filament center support 

of the lead wires and manner of bracing 
ave been carefully worked out to provide suffi 
cient flexibility to resist normal shock and vibration 


yet be stiff enough to prevent permanent dis 


The new lamp design offers more light initially, 
and also has improved maintenance of light output 
during life, resulting in a 15 per cent increase in 
mean light output. These relations can be seen in 
Fig. 2 
an be noted in Fig. 3. These 
at the end of life, and they are representative of a 


The reason for this improved maintenance 


are 750-watt lamps 


large number of lamps which have been tested. It 


ean be seen that the blackening pattern which de 


velops during life is more localized in the case of the 


doubly coiled, axially mounted, or CC-8 filament 
lamp, relative to the widespread blackening in the 
ease of the singly coiled, or C7A filament lamp 
This accounts for the improved light output main- 


tenance in the CC-8 filament lamp 
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CENT EFFICIECY 


PER 








35 70 
PER CENT OF RATED LIFE 


750-watt lamp — doubly coiled axially mounted filament. 


Figure 2. (Upper right.) Lomp efficiency throughout life for lamps with CC-8 and C7A filament constructions. 


Difference in blackening pattern at end of life in C7A lamp (left) and CC-8 lamp (right). 


The basis for the increased initial light output 


cannot be obvious means 


shown by any visually 
such as in the case of the illustration showing the 
reason for the improved maintenance. However, 
improvement is the result of further reductions in 
the cooling effect of the filling gas, of the higher 
temperature at which this doubly coiled filament 
can be operated in its axial position, and of a re- 
duced amount of light directed toward the base. 


Of many problems which required solution be- 


fore these lamps could be introduced, one of the 
most interesting was related to the tungsten wire 
itself. This was of particular interest as it was a 
problem which had also been encountered in the 
early days of ductile tungsten wire. When, at that 
time, efforts were made to concentrate filaments in 
order to reduce the cooling effect of the filling gas, 
sag of the tungsten was encountered which led to 
the short circuiting of filament turns. Just as in 
this work over forty years ago, new procedures in 
control of tungsten wire and lamp processing had 
to be incorporated into the production of these new 
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ment lamps on the cranes has been equivalent to 
that of the control lamps with the C7A filament 
By visually examining the lamps of each type at 
the end of life, the improvement in lumen mainte 
nance was obvious. Fig. 5 shows three lamps of 
ach type which indicate the range (maximum, 
minimum, and average) of blackening obtained at 
the end of life( all lamps were burned base up 
The top row shows lamps of the new CC-8 filament 
design and the bottom row shows the control lamps 
with the C7A filament design. The marked reduc- 
tion in lamp blackening of the axial filament lamps 


during the field test further illustrates the fact 


that the axial filament construction limits most of 


Eat pment ‘ Srie » vl . 
= the lamp blackening to the neck of the bulb where 


it has less effect on light output resulting in ap 


ne lamp which would 
ew lamp w 1 wou proximately 15 per cent higher mean lumens 


industrial areas 


172 750-watt axial filament ! wer Photometric Data 


eral areas throughout the plant Fig. 6 shows typical candlepower distribution 


w axial filament lamps, 180 new curves for the 1000-watt clear lamps with the axial 


with the C7A filament filament compared to the C7A filament construc 


is to act as ¢ tion. Generally, the axial filament lamps hav 


Same arei 


s shown in Fig T slightly less light output in the 0-degree to 30 


» an even more severe test, twenty lamps of degree zone, substantially greater light output in 

were placed on several overhead cranes the 30-degree to 160-degree zone, and about the 
the general lighting fixtures con same in the 160-degree to 180-degree zone 

tinue: 0 ypes of lamps had reached Fig. 7 compares the candlepower distribution of 

The results the two lamps when placed in a typical porcelain 


deep bowl reflector. As the curves indicate, 


median lif d er cent burnouts 
showed that the same average life was obtained for enamel 
the two types of lamps under these service condi the axial filament lamp in this reflector has a 
tions greater light output in all zones except in the 0 to 
The median lif * the lamps installed on th 30-degree, in which there is about three per cent 
eranes has not yet be reached after six months’ less. The overall luminaire efficiency was slightly 
erformance so far for axial fila higher with the CC-8 lamp. Coefficients of utiliza 


Figure 4. One of several industrial 
areas where 750-watt axial filament 
lamps were tested for actual service 


performance. 
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Figure 5. Range (maximum, minimum, and average) 
of lamp blackening obtained at the end of life for 750- 
watt inside frosted lamps with the CC-8 and C7A fila- 
ment construction. The CC-8 lamps are shown in the 


top row. 


tion for the two lamps in this reflector are essen- 
tially the same. This results in an initial net gain 
of approximately 10 per cent in fixture output. 

Fig. 8 shows the same comparison for the two 
lamp types when placed in a semi-diffuse deep 
aluminum industrial reflector. In this instance, 
too, the candlepower distribution curves are simi- 
lar and the coefficients of utilization are essentially 
the same and the same 10 per cent gain in initial 
output is realized. 

The previous tests were for the 1000-watt PS-52 
lamps. However, comparative tests were also made 
using the 500-watt and 750-watt lamp designs in 
suitable reflectors. No significant differences could 
be noted in the candlepower distribution or in the 
coefficients of utilization. In every case tested, the 
percentage increase in luminaire light output using 
the axial filament lamps was as great or greater 
than the percentage increase in initial bare lamp 


lumens 


Costs 

From a cost standpoint industrial users of inean- 
descent lamps can, for example, change to the new 
axial filament 1000-watt lamp and obtain a 15 per 
cent increase in maintained lighting level at no 
additional cost. On a cost of light basis this extra 
light is worth approximately $9.00 per luminaire 
per vear. (Based on 1.5¢/kwhr, 4000 burning hours 
per year, typical maintenance costs. ) 


Where the existing installation provides ade- 


quate illumination, the 15 per cent bonus in light 
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output can be utilized to simplify the maintenance 
program. The lighting system can be completely 
changed to the new axial filament lamp and allowed 
to burn without making replacements until 10 to 
15 per cent of the lamps have failed. Then the 
system is group relamped and the eycle repeated. 
This system will provide as much or more average 
illumination as the present system even if each 
lamp in the installation were relamped immedi- 
ately on failure 

For new installations, assuming the same operat- 
ing conditions, the savings in the cost of light in- 
cluding amortized initial costs and annual operat- 
ing costs are approximately $11.00 per luminaire 
per year. This saving is equivalent to the entire 
annual lamp cost per luminaire. 

These tests and calculations confirm the suit- 
ability of the axial filament lamps for industrial 
applications. Slight differences in light distribu- 
tion have little effect; thus full advantage can be 


taken of the increase in light output. 


Commercial Lighting Applications 

There is a wide variety of equipment and appli- 
cations for the new lamp in the store, office, school, 
and other fields. The results to be expected in dif- 


fusing and semi-diffusing reflectors of the type 


12 


CANDLEPOWER X 100 


16 


20 





20 


Figure 6. Typical bare lamp candlepower distribution 
curves for 1000-watt clear lamps with CC-8 and C7A 


filament construction. 


INITIAL ZONAL LUMENS 





cc-8 C7A 
Lumens % Total Lumens 
1,210 5 1,520 
5,510 24 5,320 
11,700 50 11,200 
11,700 50 10,300 
23.400 100 21,500 


% Total 
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CANDLEPOWER x I000 
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Figure 7. 
1000-watt clear lamps with CC-8 and C7A filament con- 


Candlepower distribution curves comparing 


struction in a typical porcelain enamel industrial reflec- 


tor. 


INITIAL ZONAL LUMENS 








CANDLEPOWER xX 1000 


20 


Figure 8. Candlepower distribution curves comparing 
1000-watt clear lamps with CC-8 and C7A filament con- 
struction in a typical industrial semi-diffuse deep alumi- 


num reflector. 


INITIAL ZONAL LUMENS 





» Total Lumens 


20 49) 


68 15.00% 
84 17,860 


cc-8 

% Total Lumens 
18 4,500 
71 15,500 


77 16 300 








Reflector Downlights 


distribution 


ar lamps th 


two filament 


; 


plain surface such as 
1 present At 


r candlepower, but 


\\ peopl are 


a louver is used Th 


mirrored glass, bu 


shown by other 


rABLE I Comparison of 500-Watt Lamps 


in Reflector Downlight. 


Initial Total Initial 


Lamp Reflector Lumen 


Output Relative 


Lumens Relative Efficiency Relative 


trial Fi ament Lamps 


Show Window Reflectors 
majority of installatio 


1 
; 


which case, little diff 


An exception would be jewelry 
+} 


ectpons 


higher brightness re 
nt in clear lamps would be an advant 
In Fig. 1OA candlepower distributior 


shown for the C-9 and CC-8 construct 
200-watt lamps with a wide-spread 
flector. On the 
reneces of about 10 per ce 
at 40 to 60 deg favor 
the plane parallel to the : 


more andlepower stré 





1000 
nm 


CANDLEPOWER x 





Figure 9. Comparative photometric curves in three 


planes for a 500-watt angled show window reflector. 
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PLANE PERPENDICULAR TO PLANE OF GLASS 
DISPLAY SIDE | 





GLASS SIDE 


ji 
# 


a 








100 80 60 40 20 0 20 40 60 80 100 


DEGREES 


PLANE PARALLEL TO PLANE OF GLASS 


CANDLEPOWER 











100 80 60 40 20 QO 20 40 60 80 
DEGREES 


10 per cent of maxl 


six degrees wider witl 
ficiency values 


rABLE Il — Test in Wide-Spread Angled Show Window 
Reflector — 500-Watt Clear Lamps. 


Initial Total Initial 
Lamp Reflector Lumen 


Lumens Relative Efficiency Relative Output Relative 
{ 66TE 
764 


Investigation of the reasons for the higher effi 
ciency of the CC-8 filament construction in this 
unit brought out a point that may prove important 
in many other types of units and the design of new 
ones. The reflector has a 5-inch diameter opening 
in the top to accommodate a fastening ring for the 
socket husk, and to leave room for vent holes. The 
C-9 filament has 


lumens directed toward this opening (hence lost 


a substantial proportion of its 


whereas the CC-8 has a small percentage of its 
lumens in the same zones 
The differences between the two filament forms 


in clear lamps in the unit tested are small, and for 
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VERTICAL PLANES AT 45 TO PLANE OF GLASS 
DISPLAY SIDE t GLASS SIDE 





CANDLEPOWER 








100 80 60 40 20 0 20 40 60 80 100 
DEGREES 


Figure 10. Comparison of the CC-8 and C-9 filament 


forms in a reflector downlight (without louver). 


essentially all show window applications 


fits of higher efficiency and better lumen 


nance of the axial filament will be realized 


Floodlights 
some types of equipment in common 
shown in Fig. 11. In open porcelain 1 


] 


type A, the lamp usually burns verticalls 


closed aluminum units of type B, the lan 


in the great majority 


the lamp 


burned at an angle 

In enclosed aluminum, type C, 

tially vertical for nearly all applications 
The most critical condition with respect 

eandlepower distribution is with a specula 

fluted cover 


tor and elear, lightly stippled or 


glasses. Very little difference is expected with dif 


fusing reflectors, heavily stippled covers, or frosted 

nps. An indication of the result is shown by Fig 

8 in which a porcelain reflector was used 
The two photographs in Fig. 12 indicat 

n pattern of a narrow-beam 

The concentration of light 

the center of the 

noted. The 


beam shape of the two filament 


pattern with the CC-8 will be 
curves in Fig. 13 show the effect on 
forms. As one 
would expect, the beam spread is narrower with th 


is a more eonecentrated sourcee 


v YU 


B C 


Figure 11. Typical floodlights. A—Porcelain-enamelled 
open reflector. B—Enclosed aluminum reflector. 


C—Enclosed aluminum reflector. 
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Figure 12. Beam patterns photographed with the same exposure, development, and printing. 1000-watt lamps 


with CC-8 construction (left) and C7A (right) in narrow-beam floodlight of Type C in Figure 11. 


ed candlepower occurs along the optical stallations with narrow-beam units the change in 
because the CC-8 filament passes through the beam pattern would be satisfactory. In others, 
int of reflector whereas the C7A surrounds where several beams overlap, the effect is expected 
to be acceptable. For new installations, the layout 
14 shows a similar comparison in a narrow can usually be designed to take advantage of the 

am floodlight of type B (Fig. 1] The greatly narrower beam pattern provided by the CC-8. 
nereased axial candlepower and reduced overall In major sports, narrow and medium beam floods 


pread are apparent clear cover, specular reflector) are widely used. 


Building floodlighting using wide-beam units 
} 


will benefit from the lamp. For some existing in- 


400 
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ol 
8 


™m 
° 
2) 


80 


on 
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CANDLEPOWER X 
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FOOTCANDLES AT 20 FEET 
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0 
0 2 4 6 8 W 
; 4 DEGREES FROM AXIS 


0 | 2 3 
Figure 14. Candlepower distribution curves in narrow- 
FEET FROM AXIS beam floodlight of Type B in Figure 11. (Data by J. S. 
Figure 13. Comparative footeandle patterns of 750-watt Franklin, Outdoor Lighting Department, General Elec- 
lamps in narrow-beam floodlight of Type C in Figure 11. tric Company.) 
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Figure A. Filament construction 


before burning. 


Since relatively high levels of illumination are used 
and many floodlights are installed with good over- 
lap, the CC-8 should be satisfactory and even pre 
sent some advantages from the standpoint of light 
distribution. There has been little experience on 
vibration of towers and poles from wind or other 
causes. However, based on laboratory tests, satis 
factory performance is expected 

Overvoltage burning is standard sports practice 
for football, baseball. ete 


been obtained yet, but present indications are that 


No field experience has 


10 per cent overvoltage will give satisfactory per 
formance 

For railroad yards there should be a definite ad 
vantage in the CC-8. Narrow beam equipment is 
used almost exclusively, and the increased concen 
tration would improve utilization 

For parking lots, outdoor work areas, protective 
lighting, ete., mostly wide beam types are used 

From the foregoing it can be seen that in many 
floodlighting installations the CC-8 offers impor- 
tant advantages — either in improved efficiency in 
service or improved beam pattern or both. In cases 
where it is not satisfactory, C7A and C-9 construe- 


tions are still available 


Summary 


An ineandescent lamp development has been in- 
troduced which offers the user an important in- 
erease in efficiency and lumen maintenance. It is 
apparent that all fields of application will benefit. 

In addition, the CC-8 creates new opportunities 
for more effective reflector design because: {A) It 
(B) The filament 


shape can make possible excellent control — par- 


is a more compact filament form ; 
ticularly in a plane perpendicular to the axis. 
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Figure B. Filament construction 


showing distortion after burning. 


Figure C. Solution to the 


problem. 


DISCUSSION 


GOLDSMITH Messrs. Pearso1 
be congratulated on their worl 
lamps in the larger sizes. The gains in 


iency and 


umen maintenance are substantial and thx 


presented on the use of this source with various refl 


be very usetul 

{ll burning tests spoken of in this paper are mad: 
750-watt filaments. Thus, the pictures showing filament 
distortion are ideal. There is very little sag or twist and tl 
ump does hold up under vibration 

However, our work on the 1000-watt coil using the con 
struction described in this paper shows that the coil sags and 
bows on normal burning. The sag and twist become mor: 
pronounced on vibration testing 
and twist, it is difficult to obtain 
efficiency : mean lumens 

vs a 1000-watt CC-8 before burning. Not: 

of distortion. Fig. B shows a 1000-watt 

burning, at 686 hours of its 1000-hour rating 

listortion of the lower coil is quite evident. This is tr 
all manufacturers’ lamps of this construction. 

The solution to this problem is the use of two coils in 
series. Fig. C shows a 1000-watt 2-CC-8 lamp burned 646 
hours. Note that the coils are quite free of distortion. 

The shorter coil while offering all of the benefits of the 
single CC-8 filament resists sag and twist. This combined 
with a more flexible mount construction affords maximum 
strength under vibration service. Although not yet tested, 
the double filament should provide even better light distribu 
tion from existing fixtures. 

J. 8S. Haney:** The authors are to be commended on their 
complete and comprehensive report on these new lamps. 

I would like to offer comments in reference to the use of 
these lamps in floodlights. We have tested the new lamps in 
various floodlights including types illustrated in the paper 
as A, B and C, Fig. 11. In using the old and new lamps, we 
have noted differences in the beam pattern which are more 


pronounced than illustrated in Fig. 12 


*Westinghouse Electric Corp., Lamp Division, Bloomfield, N. J. 
**Crouse-Hinds Co., Syracuse, N. Y 





B floodlight with specular 


lew fiament produces 


a high candlepows 


the center (as illustrated in Fig. 14 in the 


is accompanied by an excessive amount of sp 


pli 


normal beam spread of the unit. One por 


‘ahead” and another portion 


With the type ¢ 


noat 
gated 


the 


r job with single unit 


‘ ] ‘ rt 
a single beam important 


alone 18 


installations a change from the old to the 


objectionable. We must consider th« 


who alre udy have floodlight ng equipment 


learn that the C-7A and C 


le and urge t 


from base 


other pos 


in beam characte 


num or porcelain 


reflector and clear 


I 


“behind” 


C. W. Pearson, E. and R. T. Dorsey :* » wish 
to thank the 


diseussors for their comments. 


A. LINSDAY 
As to the sag problem, this is one which we have 
the 
production stages. 


experi 


enced in some of 1000-watt lamps in the experimental 


and first This is a problem which has 


previously been encountered with new incandescent lamps 


the 60 


watt coiled coil lamp was introduced back in 1936, this same 


of more concentrated filaments. For example, when 


situation developed. This sag condition was corrected in the 


60-watt lamps. Similarly, the experience that wire engineers 


have developed over the years enabled them to promptly 


correct the sag problem encountered with the coiled coil 


1000-watt lamps. 
The 2-CC-8 Mr. Goldsmith, 


construction, as described by 


was studied in the early development stages and can be 
expected to be 

We appreciate the 
Haney, and 


the candlepower distribution of 


For these the 


lower in efficiency than the CC-8. 
Mr. 


where 


additional information 


that 


given by 


agree there are some installations 


the CC-S in present equip 


ment is not satisfactory. former construction 


s st 


ivailable. 


Lumen maintenance in positions other than base up is 


lower, but is better in any position than the C-9 or 


construction. 
are particularly pleased that one of the major flood 


that in the decided 


advantages of these new lamps may be enjoyed by the flood 


ght manufacturers agrees many cases 


ight customer. In addition, as pointed out in the paper, the 


new construction offers new opportunities for more effective 


reflec tor de signs. 


Decorating for Christmas 


Decorative “kissing ring” is made of 
wrapped with gold 
studded with sequins. The 
mistletoe is highlighted by a small bulb 


embroidery hoops 


ribbon and 
concealed in a similarly decorated bullion 
The wiring runs around one 
of the hoops (under the ribbon) up to the 
greens and then under the drapery to a 


cube tube. 


baseboard convenience outlet. 
Photo and data courtesy of Westing- 
house Electric Division, 


Bloomfield, N. J. 


Corp., Lamp 
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Lighting a Shoe Store 


LIGHTING OBJECTIVE: To provide general and supplementary lighting for displaying and selling 


shoes and accessories by a lighting system integrated with the ceiling design. 


GENERAL INFORMATION: The shoe and accessory sales area shown above measures approximately 
14 feet x 68 feet. The ceiling heights and simulated roof truss dimensions are shown in Fig. 3. 


Colors and reflectances throughout the area are as follows: 


Color Reflectance 
ling black D 
above shelves black 
shelves grey 
imulated roof trusses 
alternately pink 
white 
grey 
show case trim blonde wood 
floor tile 
light grey 
dark black 
carpet grey 
chairs 
light ivory 
dark red 


{te ‘ON ena “WI'V 


(over) 





Lighting a Shoe Store (Continued 
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INSTALLATION: Pie. 2 isa plan view of the shoe and accessory sales area showing the location of 


all luminaires. The seven suspended fluorescent metal louvered 4 foot x 4 foot units were custom 
built by Pittsburgh Plated Products Company. Each is equipped with six 40-watt T-12 standard 

0l white lamps. The six incandescent units over the show cases are Swivelier catalog No. 1809 
surface mounted in a metal housing. Each is equipped with one 150-watt R-40 flood lamp. The 
fourteen incandescent units along the shoe shelves are Swivelier double shade units catalog No 
2 B 79-24 with louvers. Each is equipped with two 150-watt R-40 lamps. The average general 
horizontal level of illumination is 40 footeandles. Vertical illumination on the shoe shelves 42 


inches above the floor is 30 footeandles 


Brightnesses are as follows 


5-2° = 


~ oo a 


—_— 


Lighting designed by Herbert L. Seigle, Designer, 1120 Monongahela Bivd., McKees- 
port, Pa.; installed by Paul F. Rost, Electrical Contractor, 500 Terrace Road, 
McKeesport, Pa. 


Lighting data submitted by Armand G. Zitelli, Duquesne Light Co., 435 Sixth Ave., 
Pittsburgh, Pa., as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, New York. 
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Fluorescent Lamp Performance 


As Affected by Impurity Gases 


[i DECLINE of lumen output during 


normal burning of fluorescent lamps has been the 


subject of considerable investigation. Kenty and 
Cooper’ studied the effects of gaseous impurities 
by leaking them into operating fluorescent lamps 
and noting the effects on voltage, appearance and 
light output. Of the gases studied, oxygen was most 
readily cleaned up, whereas hydrogen was the least 
readily removed. Although considerable informa 
tion was obtained from this type of accelerated 
test, it was not extended to include the effects of 
these gases on actual lamp depreciation during 
life. Froelich? 


of the decline in lumen output during burning was 


and Lowry et al® found that some 
due to condensed or adsorbed mercury or mercury 
compounds on the phosphor surfaces. Froelich 
maintained that the decrease in lamp efficiency was 
not due to a change in the phosphor itself whereas 
Meister and Nagy* claimed that the loss in light 
output was largely the result of photolysis of the 
fluorescent particles caused by wavelengths below 
2000 A 

Lowry and co-workers®:* developed an equation 
hereafter designated as the Butler-Lowry equa- 
tion) with which it is possible to mathematically 
express the decay of lumen efficiency with burning 
time. This equation assumes that the decay in effi- 
ciency is made up of three separate components as 
follows: (1) A rapid decay which reaches comple- 
tion in about 200 hours, due possibly to a gas phase 
reaction; (2) A slow, “solid phase” reaction, which 
reaches completion in about 2000 hours; (3) A 
third very slow decay which is nearly linear for ¢ 
least 4000 hours. This equation has the form: 
L,—Ly A(1—e-*?)+B(1—e—” 
where L initial efficiency 

Ly = efficiency after 7 hours of operation 


+C(l—e 


T = time in hundreds of hours 


a, b and ¢ are constants which depend upon 
the power/eq. in. of the lamps and, A, B and C are 


A paper presented at the National Technical Conference of the 
IMuminating Engineering Society, September 17-21, 1956, Boston 
Mass. AvTHorS: Sylvania Electric Products Inc., Towanda, Pa 
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constants for a given lamp or group of lamps but 
represent variables which determine the difference 
between good and poor maintenance 

This equation has been used to analyze lumen 
maintenance curves with considerable success®? 
and gave impetus to the present investigation of 
the effects of impurity gases on fluorescent lamp 
maintenance. It is a commonly accepted fact in 
the lighting field that impurities in the fill gas are 
generally to be avoided but quantitative measure- 
ments of the effects of these gaseous impurities had 
not been made. Furthermore, if the Butler-Lowry 
equation and its assumptions have real meaning 
then the effects of impurities in the fill gas should 
be demonstrable in the A term of that equation. 
This paper presents experimental evidence on the 
effects of impurity gases on fluorescent lamp start- 
ing characteristics, maintenance and discoloration ; 
and interprets these measurements in terms of the 
chemical constitution of the impurities. 


Experimental Procedure 


Lamp processing was carried out under as nearly 
identical conditions as possible except of course 
white 


for the gas filling step. Sylvania’s 3500 


phosphor (acid washed calcium halophosphate) 
was selected as the phosphor in view of the common 
use of halophosphate type phosphors in present 
day fluorescent lamps. Twenty-watt bulbs coated 
with this phosphor were baked and processed under 
production conditions except that exhaust tubes 
were put on both ends of the bulb. A soft-glass 
stopcock was sealed onto one of the exhaust tubes 
and a male interchangeable 10/30 ground glass 
joint was sealed onto the other side of the stopeock. 

The processing of the lamp consisted of the usual 
evacuation, bakeout, activation of the coils, dis- 
pensing of mercury and light up. After each step 
the lamp was flushed with argon and pumped down 
to about 2 X 10-* mm Hg. The oven used for 
baking the lamp was designed so that the stopcock 
and ground glass joint were below the oven and 
therefore remained essentially at room tempera- 


ture. After the final pump down, the lamp was 
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irgon to about 8 mm pressure and the 


filed witl 
the stopeock was tipped off. 


end opposite 
re pro edure. the stopeock re mained closed 


During 
thie enti 

The lam 
apable o 
Ths 


ground glass joint and 


) was then transferred to a vacuum sys 
achieving pressures of 1 10-° mm 
to this system through 
oa 


‘ 


He lamp was attached 
fter evacuation t 


al 


tl 


pressure of less than one micron, the stopcock was 


lamp was evacuated to a pressure 


fand 1 10 mm Hg. It was 


desired gas 


pened and the 


10 
the mixture to a pres 
mm Hg as measured by a calibrated 
gauge. Spectroscopically pure argon was 
fill gas for control lamps. Oxygen 
irbon dioxide, sulfur dioxide, hydrogen, 
were obtained from tanks 
usual gas purification tec] 


the Water 


Va removy 


eth \ le ne 


subjected to the 
1 to 


admission 


vacuum system 


1um distilled to 
was obtained from a 
Each of 
uantitatively mixed 


i 
r oT 


had been 
rases reservoir in 
ten these so-called impur 
with spectro 
argon | calibrated 
and a 


monometer 


this pro 


ae tails oOo! 


Consist 


amps was 


for about 


Factors of Demerit for Starting of 


rABLE I 


20T12 Lamps. 


Starting 
Snaking Demerits 


Voltage Demerits 


Lam) Pert rance 


iorescent 


rABLE Il — Starting Factor of Demerit. 


Gaseous Number of 
Lamps Tested 


impurity Factor of Demerit 


demerits was cumulative 


of 


of 
number 


assignment 


The 


Thus 


a lamp 
10. A 
at 110 

10 


minimum demerits 


could have 0, the 
lamp receiving no demerits would start 
volts and have A lamp ree 
emerits would require the maximum cirecui 


the 
maximum number is 


is 
no snaking ving 
t volt- 


age in conjunction with a spark coil for starting 


the posit 


and, in addition, the swirling o 


umn would be severe. 
The lamps 
normal photometry procedure checking 
parameters, lumen output and discolorat 
100, 200, 300. 500. 7 


completed were subject 


0. 1000. 


were made at 0, 


nes 


1500 and 2000 hours 


Initial Starting Characteristics 


The initial starting factors 


various lamp types are given in 


gases are grouped in an arbitrary mani 
difference between groups equal to 1.4) in tl 
of increasing starting factor of demerit. Due t 
ill samples, these data must be inter 


YY 
; 
7 


eaution. However, it is interesting 
oxygen has a lower factor of demerit than 
trol. The hydrogen containing gases generally 
iligher values. Except for those lamps contain 
vater vapor, all the hydrogen containing gases 

e of these 


1.0 per 


the last Two groups. In speakil 
ent 


is worth mentioning that some 
lighted. However, 


were made and 


after lighting, the are 


voltage started 
climbing until the are was extinguished. Several 


attempts were made to restart the lamps 
behavior. Due 
additions wi 


but they 


exhibit this to this 
re 


continued to 
phenomenon, the higher per 
per 


cent 


those lamps 


for 


or ethylens 


lowered to about 0.75 cent 


containing hydrogen, methane, 
Maintenance 


While 


groups 


the various 


one 


electrical parameters of 
from 


the 
little variation 


show to an- 


vas 
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Figure 1. The effect of 0.1-1.0 per cent sulphur dioxide 
in fill gas on the efficiency of 20-watt lamps as a fune- 


tion of operating time. 





i) 
be 


EFFICIENCY — LUMENS PER MA 
Ny 
° 











MA 


1 4 
i — 
O Ome 
ee ee ee ee | 
9 ° CONTROL 
4 1 —_ Olen = 
| ' 6. . +40 


| ne 


+ + 


LUMENS PER 


Pied 
ee 


» 4+ —— 
et i VE tee wees, 
— 


+ + 


EFFICIENCY 








L 
500 1000 
OPERATING TIME HOURS 





Figure 3. The effect of 0.1 and 1.0 per cent water 
vapor in fill gas on the efficiency of 20-watt lamps as a 


function of operating time. 
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Figure 2. The effect of 0.1 and 1.0 per cent nitrogen 
in fill gas operating on the efficiency of 20-watt lamps 
as a function of operating time. 

P 


other, the maintenance data vary widely. Units o 


lumens per milliampere of current rather than the 
more usual lumens per watt are used since the data 
expressed in this manner exhibit a smaller degree 
of scattering. The curves shown in Figs. 1-5 were 
obtained by analyzing the experimental results by 
the Butler-Lowry equation using a “least 


means ol 


squares” method. This method operates by mini- 


mizing the sum of the squares of the residuals, or 
deviations of the computed values of (L, — Ly 

from the observed values of (J Ly It has the 
advantage that it gives a unique set of values to 
the A, B and C parameters — values which do not 
depend upon the judgment of the investigator in 
fitting the data to a curve. However, since the data 
are only carried to 2000 hours of burning and since 
the experimental sample is small (5 to 7 lamps in 
most eases) the B and C constants determined by 
this method are not reliable. The same is not true 
of the A constant since the effect of this constant is 
practically completed after only 200 hours of burn- 


ing 
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1000 1500 2000 
OPERATING TIME —HOURS 


Figure 4. The effect of 0.1 and 0.7 per cent hydrogen 
in fill gas on the efficiency of 20-watt lamps as a funce- 


tion of operating time. 
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Figure 5. The effect of 0.1 and 0.7 per cent methane 
in fill gas on the efficiency of 20-watt lamps as a fune- 


tion of operating time. 


The method by 


Butler-Lowry equation were chosen should be ex- 


which the exponents in the 


plained. Originally the exponents used by Lowry‘ 


were a 4.0, b 0.2 and ¢ 0.02. The control 
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data were analyzed according to these exponents 
There 


was appreciable deviation in the region between 


and the “least squares” curve calculated 
100 to 300 hours of burning which indicated that 
the a exponent was too large. Accordingly an a 
value of 2.0 was tried and found to give a theoreti 
eurve which was extremely 


eal “least squares” 


close to the experimental points (rms deviation of 
0.0035 lumens per milliampere All subsequent 
calculations were made using these values of the 


exponential constants, i.e., 


a 


B and C obtained 


together with the 


The calculated values of A, 
from the least squares method, 
accepted values of a, b and c when inserted in the 
Butler-Lowry equation, give the theoretical drop 
in maintenance for each time 7. A smooth curve 
drawn through these points gives the most prob 
able curve for the experimental data 

In general, a control was always made whenever 
other lamps were being processed and, therefore, 
there were appreciably more control results (17 
to average than there were impurity gas results. 
Thus the variations seen in the other results are 
smoothed out in the control due to the large sample 

The impurity gases: oxygen, carbon dioxide and 
sulfur dioxide will be considered together since 
their behavior in lamps was approximately the 
same. For oxygen and sulfur dioxide, the differ 
ence in results between the low and the high con 
entrations of each gas was within the experimental 
therefore. the 
‘or the two concentrations were averaged and 


With 


mental results indicated that lamps containing 0.95 


errors inherent in the method and 


as one arbon dioxide, the experi 


per cent CO, have better maintenance than those 
containing 0.12 per cent COs. However, since both 
sets of data were close to the control curve, they 
averaged to g yf experimental 
points. Of these gases, the greatest deviation from 


In Fig 


compared to lamps 


the control results was obtained with SO 
1 lamps containing SO, are 


his 


ontaining argon only. It is obvious that even 
gas has little effect on maintenan It is apparent 
therefore, that oxygen or gaseous oxide impurities 
not responsible for large drops in lumen out 
maintenance of lamps containing Ne as the 
npurity gas as compared to the contro] are shown 
in Fig In general, the results are comparable to 


Mager’s,® 1.e., small (0.10 per cent) concentrations 


of Ne improve the lumen maintenance. With larger 


concentrations (0.97 per cent) this effect is not as 
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apparent with the halophosphate type phosphor. 
Thus the “least squares” curve for those lamps con 
taining 0.10 per cent Ne is appreciably above the 
control curve whereas the curve for those lamps 
containing 0.97 per cent Ne» practically coincides 
with the control. The effects on other phosphors 
can be more pronounced and the limits can be some- 
what different.® 

The presence of water vapor as an impurity gas 
in the lamp seriously affects the lumen mainte- 
nance (see Fig. 3). This is the first gas thus far 
considered which has this effect. Both the 0.11 and 
the 0.97 per cent H.O lamps have poorer mainte- 
nance than the control. The effect increases with 
increasing concentration of water vapor 

As noted earlier, it was not possible to start 
lamps containing 1.0 per cent methane; and there- 
fore the maximum concentration of hydrogen or 
hydrocarbon was limited to 0.75 per cent. Fig. 4 
presents data on lamps containing 0.11 and 0.72 
per cent hydrogen. As with water vapor the initial 
drop in lumen maintenance is considerably greater 
than for the control with the higher concentrations 
giving the greatest drop. The data for hydrogen 
containing lamps show considerable fluctuations 

The methane results shown in Fig. 5 are again 
like those for water vapor and hydrogen. The 
results for lamps with ethylene as the impurity gas 
are quite similar except that for some unknown 
reason the maintenance of the lamps containing 
0.11 per cent CoH, was abnormally good. However, 
since those lamps with 0.75 per cent CoH, had very 
poor maintenance, the results obtained with the 
lower concentration of CoH, seem questionable. 
A constants determined by 
Quali 


tatively the magnitude of the A term is related to 


Table III gives the 
the “least squares” method described above 


the 0-100 hour drop in maintenance observable in 
Figs. 1 to 5. 


TABLE IlI— Values of the A Term in the Butler-Lowry 


Equation for Various Impurity Gases. 


Per Cent 4 Term 


Water | 
Methan 
Hydroger 
Hydrogen 
Water Vapor 
Ethylene 
Methar 
Methane 


*Because of the use of lumen per milliampere, these values are 
numerically low A value of 0.50 in the present data is approxi 


mately equal to 0 when lumens per watt is the unit 
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Discoloration 


Factors of demerit for discoloration of the lamps 
were calculated for each impurity gas. After ap- 
proximately 200 hours life the gas phase reaction 
of a lamp is approximately 98 per cent complete, 
and at this time, there are four gases whose factors 
of demerit are less than the factor for the control 


These 


are nitrogen, oxygen, water and sulfur dioxide. 


and continue as such through 1500 hours. 


After 2000 hours of operation, all the gas-addition 
lamps have factors which are higher than the con- 
troj, and those lamps which contain carbon dioxide, 
addition have the 


hydrogen or a hydrocarbon 


highest factors of demerit 


Discussion 


The data represented in Figs. 1 to 5 and sum 
marized in Table III indicate that water vapor, 
hydrogen, methane and ethylene give the most 
serious degradation in lumen output. Small con- 
centrations of nitrogen seem to be advantageous 
whereas oxygen, carbon dioxide and sulfur dioxide 
have little, if any, effect. Thus the gases may be 
divided into three main groups according to their 
9 


effect on lumen maintenance: (1) nitrogen, (2 


oxygen and gaseous oxides and (3) hydrogen, 
water vapor and hydrocarbons 

Those gases which have the greatest effect have 
one thing in common, namely, hydrogen atoms in 


> 


the molecular structure. It is obvious from Figs. 3 
to 5 that increasing amounts of these gases in the 
lamp magnify the effects, but it is also apparent 
that the deleterious effect of these gases is not 
directly proportional to their molecular concen- 
trations. For example, Table IIT shows that 0.72 per 
cent CH, or 0.74 per cent CoH, have larger A terms 
(0.65 and 0.63 respectively) than does 0.72 per cent 
H, or even 0.97 per cent H,O (0.45 and 0.50 respec- 


tively However, a linear relationship does exist 
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Figure 6. The effect of H atom concentration on 100- 
hour efficiency values. 
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between the “hydrogen atom” concentration and the 
effects of these gases as evidenced by the 100 hour 
lumen per milliampere readings, or the A values. 
This straight line relationship is shown in Figs. 6 
and 7 respectively. In Figs. 6 and 7 the highest 
hydrogen concentration corresponds to the one 
lamp containing 0.98 per cent CH, which remained 
lighted after starting. Although it is somewhat 
dangerous to draw conclusions from a single lamp, 
it is interesting that the data for this lamp fall in 
line with the other results. 

There seems to be considerable evidence to sup- 
port the hypothesis that these hydrogen containing 
gases are broken down in the are discharge. For 
example, Mitchell and Zemansky® give detailed 
accounts of many of these reactions. Furthermore, 
there are many references in the literature to sup- 
port this assumption. For example, the thermal 
decomposition of methane, as proposed by Kassel,'® 


goes through a four-step process to form acetylene 


which then dissociates into carbon and hydrogen, 


1.¢ 
CH, — CH + H: 
CH, + CH, — C2H,g 
C.H, — CoH, + He 
C2H, — C2H. + Hz 
C.H. — 2C + He 


This process takes place at temperatures as low 
as 700C and possibly lower. Such temperatures or 
energies are found in a mercury discharge. There- 
fore, we may assume that water vapor, methane 
and ethylene dissociate in the presence of a mer- 
eury discharge yielding hydrogen gas, and since 
there are several ways in which hydrogen gas may 
dissociate in the presence of excited and metastable 
Hg™ the end product of all these gaseous impuri- 
ties is atomic hydrogen. 

On the assumption that all of the hydrogen in 
the molecule is changed to “active hydrogen atoms” 
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Figure 7. The effect of H atom concentration on the 
A term of the Butler-Lowry maintenance equation. 
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the | 10 between the initial drop in affected by oxygen or gaseous oxides. Water vapor, 
hydrogen atom concentra hydrogen or hydrocarbons are detrimental to main 

‘or instance, active hydrogen tenance, the extent being directly proportional to 

tht be rea g with the phosphor surface to the concentration of “active hydrogen” available 
form OH bonds which would absorb a portion of after complete breakdown of the impurity gas 


tI Vv. generated the plasma. The electronic These same gases also give hard starting lamps and 


balance mig also be affected by the reac often show considerable discoloration. Nitrogen in 


atomie hydrogen wit] e phosphor result small concentrations improves the maintenance 


of the activator The basic assumption of the Butler-Lowry equa 

tion regarding the effect of gaseous impurities has 

of these results is that been found to hold true 
should be taken to avoid the possi 
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first few hundred hours. As mentioned by Mr 
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Some Factors That Influence the Design of 
Exposed Lamp Signs for Daytime Effectiveness 


(Discussion of paper by A. L. Hart, published in the 
October issue of ILLUMINATING ENGINEERING) 


in series during 
im-flasher which 
ernately and smoothly dimmed rhtene: he mps 
over a cycle of several seconds 
the daytime too 
Well, we thought this quits et time, but the 
cost and complications of getting it jr right evidently 
any one else from wiopting 1 Now, 80 many 
ater, here we have a number of large signs with 
bright enough to command attention in bright sun 
light thanks to new sources and materials. And Mr. Hart 
comes out with this excellent paper on how t such 
signs earrying further the fine 
Atherton and Wentworth Potter so many 


eal delight t see this progress 


Lighting for Audio-Visual Teaching 


(Discussion of paper by Carl J. Allen, published 
October 1956 ILLUMINATING ENGINEERING) 


This celle paper is so complete 

f comment However, 

to further point up the fact that audio-visual 

g is done more and more in the classroom rather than 

| rooms It seems to me that architects and school 

words building committees fail to realize this and provide room 

down the board ifter room with no convenient means of partially darkening 


brightest day, with the interior 
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INSTALLATION AT BILTMORE HOTEL GALERIA ROOM, 515 SOUTH OLIVE ST. 
LOS ANGELES, CALIF. 


Lighting a Hotel Dining Room 


LIGHTING OBJECTIVE: To provide a comfortable atmosphere with variable levels of illumination 


for both banquet and relaxation type dining. 


GENERAL INFORMATION: This newly decorated room measures 55 feet by 88 feet with ceiling 
heights of 10 feet 9 inches in the luminous ceiling area, 9 feet 9 inches in the side areas and 8 feet 
% inches in the back area. Colors and reflectances in this room are as follows: 


Color Reflectance 


Ceiling 
Plenum above plastic White 
Acoustical tile White 
Walls Mustard Yellow 
Pillars Chinese Red 
Carpet Mustard Yellow 
Tablecloths White 


Chair seats Burgundy 
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Lighting a Hotel Dining Room (Continued) 


INSTALLATION: Sinele la: ip Light Control units equipped with 40-watt T-12 standard warm white 


fl mounted on 24-inch centers 15 inches above the 34-foot x 58-foot plastic 


uorescent lamps are 
luminous ceiling manufactured by the Shugart ( ompany The ceiling consists of 2-foot x 2-foot 


plast 1¢ sections 


There are seventeen 4-foot square surface-mounted drop plastic luminaires arranged around 
the periphery of the room. Eight of these, Light Control catalog No. LC-6307 RS equipped with 
seven 40-watt T-12 standard warm white fluorescent lamps, are located in the side areas. The nine 
remaining, Light Control catalog No. LC-6308 RS equipped with eight 40-watt T-12 standard warm 


white fluorescent lamps, are located in the front and back areas. 


he luminous ceiling area, on 6-foot centers, there are thirty -three adjust 
Lt FR $0). each equipped 


Around the edges of t 
able eyeball units with concentric louvers, Light Control catalog No 


with one 150-watt R-40 flood lamp 


All of this lighting is controlled by Ward Leonard 24-volt remote control dimmers. The 
maximum general level of illumination is 95 footcandles in the luminous ceiling area and 152 


footeandles in the side and back areas. Brightness values with maximum illumination are as 


follows: 


i’ x 4’ luminaire 1400 

luminous ceiling 150 f 
Acoustical tile ceiling 12 
Walls 12 
Pillars 6 
Carpet 28 


Tablecloths 81 


Chair seats 93 


Lighting designed by Chauncy E. Mauk, 124 West 4th St., Los Angeles, Calif.; Lumi- 
nous ceiling designed by Sylvester Huges, 13049 Chase St., Pacoima, Calif.; 
Electrical Contractor, California Electrical Construction, 2003 South Olive St., 


Los Angeles, Calif. 


Lighting data submitted by Don Romanoff, Ruby Lighting Corp., 1212 South Olive St., 
Los Angeles, Calif., as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Interior Lighting 
With High Output Fluorescent Lamps 


Prous IZING and availability of high out- 
put rapid start fluorescent lamps is placing the 
lighting design, application, and sales engineers on 
the receiving end of the “What? Where? How 
Much?” triumvirate of questions. What 
can I use it in? Where do I locate them? 


much will it cost? These questions require consid- 


fixture 
How 


erable time in order to test and evaluate all possi- 
bilities. The purpose of this paper is to investigate 
the performance and economic suitability of adapt- 
ing current luminaire designs for use with this new 
rapid start lamp. 

The high output rapid start lamp is available in 
lengths of 2 feet, 4 feet, 6 feet and 8 feet. Due to 
time and space limitations this analysis is confined 
to the 8-foot lamp, which, it is believed, will be the 
most active lamp for interior lighting. The physi- 
eal characteristics of this lamp closely follow those 
of the 8-ft slimline lamp and suggest the substitu- 
tion of the new 8-ft rapid start lamp in luminaires 
presently designed for the 8-ft slimline lamp. The 
only changes required to make the unit operative 
are new lamp holders and ballast. Table I lists the 
physical, electrical, and photometric characteristics 
of the 8-foot rapid start lamp, 8-foot slimline lamp, 
and for later analogies, the 90-watt preheat lamp. 

Since the substitution of suitable lamp holders 
and ballast in a commerciatly available luminaire is 
relatively simple, compared to designing a unit 
from the ground up, the immediate use of the new 
rapid start lamp seemed obvious. There are, how- 
ever, pertinent questions of design and perform- 
ance that must be answered to the satisfaction of 
the lighting engineer. Basically what must be de- 
termined is first, will this coallesced unit conform 
to Underwriters’ Laboratory Standards, and sec- 
ondly, do performance and economic studies indi- 
eate savings over presently available lamp and 
luminaire combinations? Interior lighting lumi- 
naires can be divided simply into Industrial and 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 17-21, 1956, Boston, 
Mass. AUTHOR Westinghouse Electric Corp., Lighting Division, 
Cleveland, Ohio. 
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Commercial types. Although materials and con- 
struction techniques vary greatly between manu- 
facturers, general classification by photometric dis- 


tribution is possible. 


Industrial Lighting 


The most logical place to use this new high out- 
put source is in industrial application where rela- 
tively high mounting heights are available and 
where high output light sources are in common 


usage today. 


Performance Data 

Three common types of 8-ft slimline industrial 
fixtures were modified to handle the 8-ft rapid start 
lamp. They are the totally direct luminaire, venti- 
lated reflector type luminaire having an approxi- 
mate 10 per cent upward component, and the 
slotted reflector type luminaire having an approxi- 
mate 20 per cent upward component. The latter 
two units conform with the standards of the RLM 
Standards Institute. All three modified luminaires 
conform to Underwriters’ Standards when suspen- 


TABLE I — Dimensional, Electrical and Photometric 
Characteristics. 


LAMP TYPE 


Rapid Start Slimline Pre-heat 
F96T12/ F96TI2 F9OTI2 
RS/CW cw cw 


Physical Characteristics 


1. Length — nomina 6” 
2. Length — luminou 93 
1%” 


Recessed 


}. Diameter 

4. Base Design 
pin 

Electrical Characteristics 

1. Watts : 

2. Open circuit volts 

3. Operating volts 

4. Operating amps 

5. Two-lamp ballast loss 


Photometric Characteristics 
(cool white lamp) 

Initial lumens 
Lumens per foot 

8. Brightness sq 


1. 
2. 


Efficiency 
lumens/ watt 
lumens/watt 


1. Lamp only 
2. Lamp & ballast 
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sion mounted on 18-inch hangers. Photometric dis 


tribution curves, for each unit, were next run 


IES Guide for the Photometric 


Coefficients of 


according to the 
Testing of Fluorescent Luminaires.' 
utilization were then calculated for each luminair« 
according to the IES currently preferred method. 

Table II is a 


different classification luminaires and 


‘omparison of the efficiency of the 
compares the 
same 


type luminaire using either the 8-ft slimline 


lamp or the 8-ft rapid start lamp. The efficiency 


comparison between 8-ft slimline and 8-ft rapid 
start lamps in similar luminaires is exceptionally 
close and gives no indication of luminaire perform 
ance change when switching from the slimline lamp 
to the rapid start lamp 


The candlepower distribution curve shapes are 


also essentially the same. Table III is a comparison 


of various zonal lumen sums, given in per cent bare 
lamp lumens, for the totally direct luminaire using 
either slimline or rapid start lamps 
of the 


mig t be 


Comparisons 
other type luminaires are similar, and as 


expected, al ulated oefiicients of utili 


zation for either lamp, when used in the same typ 


luminaire, are almost identical 
from 
that the present luminaire designs are adequate to 
handle the 


applic: 


It would seem these performance figures 


iew lamp. Discretion on the part of the 


ition engineer in using this new tool is, how 


1 


ever, warranted. The limitations of a hig! output 


source are often recognized but not applied As 


Table I, 


higher 


shown in the brightness of this new lamp 
lamp brightness of 


This high 


brightness should be an immediate red flag 


is considerably than the 


used fluorescent lamps 


the commonly 
aution 


its use at low mounting heights or for low 


illumination level applications. When used at low 


no he rhts 


additional shielding is required 


to prevent excessive glare 


Economic Comparison 


‘or economi omparison the cost a lalVSIS shown 


[V was derived. The 8-ft rapid start lamp 


1 luminaire is compared to a similar 


using the 8-ft slimline lamp and similar 


unit 


distribut ype unit using the 90-watt preheat 


TABLE Il Efficiency 


Luminaires Using Slimline or Rapid Start Lamps. 


Comparison of Industrial 


Luminaire 
Efficiency 


Luminaire 
Classification 


Ty fervw?} Lighting W ith Hiah Output F Lamps 


TABLE Ill — Comparison of Zonait Lumen Sums for 
Totally Direct Industrial Luminaire. 


Lumen Sums in % of Bare Lamp 
Slimline Rapid-Start 


19.4 19.4 


lamp. Included in this analysis, is a ventilated 


high bay luminaire using the 400-watt color cor 
rected mercury lamp with either a wide or narrow 
distribution. The cost analysis is based on an in 
dustrial area of 20,000 sq ft, having a room index 
of C, and to be provided with 50 footcandles main 
is always 


tained. In making a cost analysis, it 


necessary to make certain assumptions, the more 
important of these assumptions being energy rate, 
burning hours per year, and amortization period 


In this analysis the energy 
$0.01 per 


r equipment cost 
hour; the 
$000 hours. 


rate selected was kilowatt 
burning hours per year estimated at 
and an amortization period of 10 years assumed for 
equipment costs 

Line 20 of the cost analysis, Total Initial Cost, 
shows the rapid start unit to be the lowest of the 
fluorescent systems but higher than either of the 
Line 34, Total Annual Mainte 


nance Cost, shows the rapid start luminaire least 


mercury systems 


expensive of all the systems. The mercury units 
suffer here from the high individual cost of replace 


ment lamps. Line 35, Annual Energy Cost, again 


favors the rapid start system over all others. Line 


8, Relative Annual Cost, shows the rapid start 


lamp to an economic advantage over all systems 
ompared except the narrow distribution mercury 
high bay, in which ease, it is still very comparable 
Since industrial plant energy rates vary consid 
erably, a curve was plotted of Total Annual Cost 


for each system in Per Cent of Rapid Start Annual 


Cost vs. Energy Rate in Cents per Kilowatt Hour 


Fig. 1 shows the effect of various energy rates on 
the relative cost of the different systems. The rapid 
start system maintains its advantage over the other 
fluorescent systems and the wide distribution mer 
cury system, and at higher energy rates even be 
omes slightly less expensive than the narrow dis 
tribution mereury system 

Not only does the energy rate vary, but number 
of burning hours per year differs widely in indus 
try. A curve, therefore, was plotted of Total A: 
nual Cost for each system in Per Cent of Rapid 
Start Cost vs Year, and is 


Burning Hours per 


shown in Fig. 2. In this case the relative annual 


cost between fluorescent systems followed essen 
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TABLE IV — Cost of Lighting Analysis for Typical Industrial Area of 20.000 Square Feet. 


” 


Room Index of “C.” To Provide 50 ft-c Maintained. 


HTING SYSTEM NUMBER 


Oo 


LI 


DESCRIPTION OF 
LIGHTING SYSTEMS 


BASIC DATA 


INITIAL COST 


Total initial cost 


ANNUAL FIXI HARGES (15 


FIX. CHG 


leaning 
annual mainten 


Total Annual Mainter 
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Figure 1. Effect of energy cost on 
relative annual cost for typical indus- 
trial fluorescent and mercury lumi- 
naires. Room ratio 3.0. Burning hours 


per year 4000. 
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Figure 2. Effect of increased burning 

on ee oe hours per year on relative annual cost 
' U 

for typical industrial fluorescent and 
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OF 8 RAPID START COST 





mercury luminaires. Room ratio 3.0. 
t 1 t . t t , ’ y ul T ] hac Energy rate $0.01/kwh 
, COST ANALYSIS BASED ON : . ‘ . 

a Tt 4000 HOURS PER YEAR 
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| 
| 
| 
i 
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F96TI2/RS/CW 


o 
a 


TOTAL ANNUAL COST IN % 
oO 
2) 


6 
BURNING HOURS PER YEAR X!I000 


tially the same curve as when energy rate was other luminaires, as the room ratio decreases. This 

varied. The relative cost of the mercury system gives the narrow distribution high bay an increas 

compared to the rapid start fluorescent, however, ing advantage over the other luminaires at lower 

shows a much more rapid change. The high indi room ratios 

vidual cost of replacement lamps for mereury sys 

tems causes a sharp relative annual cost increase Commercial Lighting 

for these systems, as burning hours per year are The use of high output light sources in the com- 

increased. Conversely, the relative annual cost mercial lighting field is stringently limited by 

deerases when burning hours are decreased quality restrictions, particularly those limiting 
The effect of various room proportions or room luminaire brightness. This is especially true in the 


ratios was next studied. Fig. 3 is a curve of Total fields of school and office lighting. In order to meet 
Annual Cost for each system in Per Cent of Rapid these restrictions, completely new luminaires maj 
Start Cost vs. Room Ratios. The coefficients of have to be designed: however. modification and 
utilization for various room ratios for all fluores performance of existing designs is the immediate 
cent luminaires and for the wide distribution mer probler 


cury luminaire, are so similar, that for all intents 


" Wh . Re _ 
and purposes they are the same The relative Performance Data 


annual cost per luminaire in each system, therefore. Three commercial luminaires were converted to 


remains approximately the same and the constant handle the 8-ft rapid start lamp. They are a 4-lamp 
percentage difference is indicated by the straight direct-indirect type luminaire with 30° x 30 


lines shown on Fig. 3. The coefficients for the louvered shielding, a 2-lamp semi-indirect type 


narrow distribution high bay, on the other hand, luminaire with a solid, luminous, plastic bottom, 


become proportionately higher, compared to the and a 2-lamp bare lamp luminaire with direct type 
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Figure 3. Effect of various room ratios 

on relative annual cost for typical in- 

dustrial fluorescent and mercury lumi- 

naires. Burning hours 4000. Energy 
rate $0.01/kwh., 
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Figure 4. Ballast temperature vs. time 
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for typical commercial luminaire using 
8-foot high-output rapid-start lamp. 
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TEMPERATURE IN DEGREES CENTIGRADE 
w 
o 


: ‘ 
distribution. When suspension-mounted, the three 


converted luminaires conform to Underwriters’ 


Standards. Ceiling mounting of the luminaires, 


however, caused the ballast temperature to become 


excessive. Fig. 4 shows the ballast temperature 


‘urves for several units tested. A standard recessed 


unit failed to conform to Underwriters’ Standards 


in regard to maximum temperature based on an 


ambient temperature of 25°C. <A ceiling mounted 
bare lamp unit gave maximum temperatures read- 
with Under- 


ings barely allowing it to conform 


writers’. Since the temperature measuring devices 
used are accurate to within plus or minus 4° F, this 
conform to Underwriters’ 


indicates failure to 


Standards. The semi-indirect unit, and all other 


suspended luminaires, safely conform to Under- 
writers’ Standards 

Obviously, air circulation is required over the 
top of the luminaire channel to dissipate ballast 
heat. Additional heat tests, as yet incomplete, are 
being run to determine how far below the ceiling a 
luminaire must be mounted to insure sufficient heat 
dissipation. With present luminaire designs, sur- 
face mounting of luminaires does not appear prac- 
tieal. 
IES Guide for the Photometric 


Luminaires,® photometric 


Following the 
Testing of Fluorescent 
distribution curves for the three different classifica- 
tion luminaires were run. Table V compares the 
efficiencies of these luminaires using the 8-ft rapid 
start lamp or the 8-ft slimline lamp. The difference 
between efficiencies here, compared to those in 
Table II for industrial luminaires, is considerably 
greater. Particularly in the case of the semi-in- 
direct luminaire with a solid plastic bottom, the 
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efficiency of the 8-ft rapid start unit is almost seven 
per cent below that of the same unit with 8-ft slim- 
line lamps. In the case of the direct-indirect unit, 
the drop in efficiency is almost three per cent and 
for the direct unit slightly more than three per 
cent. One explanation for this decrease in efficiency 
is the effect of bulb wall temperature of the lamp 
on light output. Maximum light output is obtained 
from a fluorescent lamp at a bulb wall temperature 
” me 


lamps will operate around 


of approximately 100° F normal room tem- 


peratures fluorescent 
this optimum bulb wall temperature. As bulb wall 
temperature over 100°F, light output 


Two of the factors affecting bulb wall 


increases 
drops off 
temperature are current loading of the lamp and 
ambient temperature of air surrounding lamps. The 
more heavily a given lamp is loaded (watts per unit 
bulb wall the higher its bulb 
wall temperature. 
perature in which the lamp is operating, will raise 
the bulb wall temperature. The 8-ft rapid-start 
having the same bulb diameter and being 


area of surface 


Also, raising the ambient tem- 


lamp, 
approximately equal in length to the 8-ft slimline 
but loaded to 850 ma compared to 425 ma, has a 


TABLE V — Efficiency Comparison of Commercial 
Luminaires Using Slimline or Rapid Start Lamps. 


Luminaire 
Lamp Efficiency 


Luminaire 
Classification 


Slimline 
Rapid-Start 


86.3% 
83.9% 


Direct-Indirect 


Semi-Indirect 


74.6% 
67.3% 


Slimline 
Rapid-Start 


Slimline 88.5% 
Rapid-Start 85.1% 


Direct (Bare Lamp) 
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higher bulb wall temps than the slimline trial units, Table II, it would appear both the slim 
lamp, when both ar ‘rated at the same ambient line and rapid start lamps are operating at com 
temperature Enclo g escent lamps in a parable bulb wall te mperatures The use of slotted 
luminaire raises the am rating tempera reflectors increases efficiency primarily due to re 
ture compared to a bare lamp in free air, but cir lease of trapped light but the rapid start and slim 
ulating air currents tend to dissipate this heat by line lamps still compare favorably in efficiency in 
convection, thus limiting rise in bulb wall tem similar units. In commercial luminaires a notice 
perature. Thi heavily loaded rapid start able drop in efficiency (Table V) occurs when 
lamp, however, with ently higher bulb wall using the rapid start lamp. In the direct-indirect 
temperature, r etter ; reulation than type unit, the louver and side panel construction 
the slimline lamp in order rise in bulb wall restrict air circulation, while in the case of the 


s of indus bare lamp unit, the lamps are so close together and 


temperat 


rABLE VI — Cost of Lighting Analysis for Typical Commercial Area of 2500 Square Feet. 
Room Index of “C.” To Provide 50 ft-c Maintained. 


LIGHTING SYSTEM NUMBER 


DESCRIPTION OF 
LIGHTING SYSTEMS 


BASIC DATA 


i 
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ANNUAL 
FIX. CHC 


ANNUAL OPERATING COSTS 


REL. COSTS 


TOTAL AND 
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mounted right below the channel so as to again 


restrict circulation. The more heavily loaded rapid 
start lamp, therefore, will tend to exceed optimum 
bulb wall temperature to a greater extent than the 
slimline lamp. This becomes even more evident 
when, in the case of the semi-indirect unit, a solid 
plastic bottom restricts circulation even mor 
Coefficients of utilization were calculated, accord 
ing to the LES currently preferred method,® for 
the three luminaires tested. Due to the lower effi 
ciencies of the rapid start luminaires compared to 
coefficients 


similar slimline luminaires, the new 


were lower 


Economic Comparison 


The cost analysis in Table VI is a comparison of 
commercial luminaires using either the rapid start 
lamp or the slimline lamp. The basic assumptions 
in its derivation are an energy rate of $0.02 per 
kilowatt hour, 2000 burning hours per year, and an 
amortization period of 10 vears for equipment cost 
Selected for this analysis is an area of 2500 sq ft, 
with a room index of C, and a maintained illumi 
nation level of 50 footeandles 

From line 20, Total Initial Cost, the substitution 
of the rapid start lamp in all three types of lumi- 
naires results in slightly lower initial cost. Since 
fewer rapid start units are required, Total Annual 
Maintenance Cost, line 34, shows additional savings 
for the rapid start unit. Line 35, Annual Energy 
Cost, shows almost equal energy cost for eom 
parable direct-indirect luminaires and direct type 
In the seml-indirect 


luminaires comparison of 


luminaires, however, the rapid start unit has a 
higher energy cost.than the slimline. The reduction 


in luminaire efficiency when using rapid start 
lamps has resulted in almost equal installed wattage 
for the direct-indirect and direct type units and in 
the case of the semi-indirect unit, additional watt 
age with rapid start is required to furnish the same 
illumination as with slimline. Line 38, Relative 
Annual Cost, although still favoring rapid start, 
is not as favorable as it was in the industrial 
analysis. In fact, in the case of the semi-indirect 
comparison, relative cost approaches a toss-up be 


tween rapid start and slimline 


Conclusions 


These preliminary investigations into the use of 
high output rapid start fluorescent lamps in pres- 
ently available commercial type luminaires, are not 
particularly encouraging. Only in suspended type 
units does direct substitution seem possible and 
even then in some cases, luminaire redesign is indi- 


cated before real savings can be achieved. This re- 
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design problem will be primarily one of adequate 
shielding without reducing air circulation to the 
extent of suffering excessive loss in light output 
from high lamp bulb wall temperatures. This same 
problem will be encountered with recessed and sur 
face mounted luminaires in addition to the lower 
ing of ballast temperature to conform with Under 
writers’ Standards. For a quality lighting installa 
tion, the cost advantage of high output rapid start 
lamps is offset by their higher brightness when 
used in standard units 

The integration of the high output rapid start 
lamp for industrial lighting seems more practical 
and economical. Present industrial luminaires are 
adequate, performance wise, for immediate use. At 
lower mounting heights, care must be exercised to 
provide adequate shielding. The increased use of 
better quality fluorescent lighting is now economi 


cally justified at higher mounting heights 
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DISCUSSION 


W aD HIN ! iseful p the author is to be 
commended for going bevond the usual practice of comput- 
cost based upor 1 particular umstances. He 


is shown how these osts will vary w ianges in certain 


f the situation. This should make it easier to fit 
to other examples 
mentioned that high-output lamps should 
prove parti iseful in cove lighting installations where 


umens per rt r foot are more important than efficiency 


J. J. Newuarr:** This paper contains the kind of useful 
information that we all need to help us apply new light 


sources. I 


would like to thank Mr. Johnson for preparing 
the dat ind making it available to us. There are a few 


points, however, which I believe require discussion to prevent 


possible misinterpretation of the data 


ippropriate to include fluorescent mercury 


It seems very 


imps in economic comparisons since the 800-ma lamp 


will probably be used most extensively in medium height 
14-30 ft industrial areas where the fluorescent mercury 
lamp has often been our most economical source. On the 


other hand, it is important that we eall attention to the fact 
that there are factors to be considered other than relative 
mereury lighting 


economy. Fluoreseent systems are not 


directly comparable to fluorescent lighting in that they do 
not provide illumination of comparable quality. The lower 


brightness of fluorescent lamps, even when operated at 800 





MILES PENNYBACKER Mr. Johnson has assumed a main 
tenance factor of 70 per cent for all the fluorescent lamp 
This overlooks the well-known rule 


that the reciation vari with 


which I think was first 


given by Dr. Lowry, 
)-milliamp rapid-start 


roughly more watts per unit area 
430-milliamp slimline. Therefore, I would expect 
ht depreciation from the higher output lamp 


ligh 
considerably more rapid. Since the paper is based 


) footeandles maintained, it would seem to me that the 
yr would have to make allowances for that by increasing 
number of luminaires, increasing maintenance, and in 
which would 


power output correspondingly, 
l 


advantageous on industrial and certainly much 


n commer i i0ns 


ip one re point 

comments stion of 
temperature and its « t not only on immediate lamp 
efficiency, but on lumen maintenanes There is room for 
further investigation on that. So far as I know, it has 


been published. We know what the effect « 
temperature, but how is the 


yf watts per uni 


rea is for ordinary ambient 
1 ambient temperature in these various fixture 
ions of high output lamps going 
published data. But, 


t chemical and 


to affect deprecia 


don’t think we have had 


son 
processes ar¢ temperatures, 
umen deprecia rapid than is 


formuia 


of course, 


ission on assumptions that 


ind I think, generally speaking, they have 
1 of 


It foll well-esta d method « 
inalysis presented to LE in ‘ ire two or 


ch I think might deserve mor areful atten 
omparisons between 


n some of these 


lamps and fh scent to mercury is the 
service lelivers 


t efficiency compa mn 


other | n the actua 
tween the two sources. In Table I, the rapid start lamp is 


d 19.2 lumens per watt overall efficiency, the slimline 
iite a difference rapid start 
nk, should be also « illy because, 
peaking, slimline lamps have been fully as efficient 


generally spe 
n the same color as the rapid start lamps 
Then, a later slide showed a higher energy cost 


Sil 


under service 


onditions 
for the rapid start installation over the slimline installation, 
ch would tend to confirm the fact that the rapid start is 
ower in overall efficiency than the slimline 
Actually, the overall conclusions of the aper are, I felt, 
i little more negative than they need be. The redesign 


ean be handled reasonably well in most cases 


requirements , 
and satisfactory installations can be produced, at least from 


the direct glare standpoint, with relatively minor redesign 


of the lighting equipment. One 
comparing fluorescent to mercury, 
that source . 
: cent is obviously more comfortable than a mercury system, 


further point is that in 


as is done here, fluores 


the ir 


Norwalk, Conn 


*Voltare T 
Nela Park, Clevel 


**General F 
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and in those areas where the mercury might be used, fluo 
rescent is a step forward in comfort. The addition of a table 
showing relative comfort of the various systems would have 
been helpful. 

In conclusion, there certainly have been a great number 
of installations of this rapid start lamp both in industrial 
and commercial installations. They have worked out very 
well and have been rated as quite comfortable and quite 
acceptable. I would expect a rather wide application of the 
here on out and a substantial advantage cost 
wise. They are shown pretty much as a stand-off in this 
paper. Most of our calculations give 5 10 per cent ad 
vantage for the rapid start in overall cost of light. I have 
just heard of a new store lighting installation in Chicago of 
100 footeandles provided by 24-inch wide 4-lamp recessed 
troffers. This is working out very well and is rated as highly 
comfortable So I think this new source can be looked at 
more positively than was the impression that I got, particu- 


larly from reading the paper. 


R. D. BRADLEY’ I have on positive and one negative and 
the timer says I can have one minute, so it comes out even. 


The positive thing that I wanted to bring up was that 


one may get the impression, from the little curve on the 


temperature of ballasts (Fig. 4), that it was impossible to 
eould be 


used. That is not so. We have definitely developed a two 


develop a two-lamp troffer in which the 


lamp glass enclosed troffer in which the high-intensity bal 

ised. I will say right offhand, however, 
} yt do it without a lot of special equipmen 
the ballast 


The nois 


I think that we should mention 


ingle was not br 


that noise 


top of oisier group. Now, of 
installations such as stores, t! 
tance However, I am sure 
places wher it is much 
be indicated from this paper 
trouble with it 

Buu. F. Jones:** Since the lamp, a 
large amount of testing of p’ lara and 
uses has been done at my company we have 
duplicated nearly all of Mr. Johnson’ 

In nearly every case our results agree ely well. The 
results of his temperature té almost 
identical with those we obtained, an iis conclusions on 
ventilated industri: mounted or 
recessed commercial fixtures ¢ 1d 1¢% 1 those we 
reached. Also, numerous cos omparisons of indu 
lighting systems we have made agree within close limits 
those of Mr. Johnson. 


There } 


are two conclusions reached, however, 


variance with our experience. One concerns the 


Inc., St. I 


Ingle wooe 
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direct indus 


when equipped 
with rapid start lamps. In one test we 
took a standard, open-end slotted industrial fixture with 800 
ma lamps, n he light output, then blocked up the 
slots so transmit hot air. We then let the 
fixture 1 i and noted the drop in efficiency. We 
found a light output from the lamps (not the fix 
ture) of due to the removal of ventilation. A 
similar test \ 430-ma lamps showed a drop of 3 per cent. 
These test ere performed at an 80 F ambient, with the 
temperature controlled to n plus or minus 

repeat test on the rapid start at an 85° F ambient showed 
15 per cent drop in light output. This indicates that for 
proper efficiency ventilation of the 800-ma lamp is an abso 
lute must. Also, the ballast ran hotter in the non-ventilated 
fixture. We have, therefore, been recommending that 800-ma 
lamps not be used in totally direct (non-ventilated) indus 
trial fixtures. 


We feel also that Mr. Johnson has been unduly pessimistic 
about the use of the 800-ma lamp in commercial fixtures, 


particular the semi-indirect type. The most successful 
commercial fixture we manufacture happens to be of this 
type, and is in my mind an excellent example of what can 
be done in this field with the 800-ma lamp. The fixture has 
the same efficiency with slimline and rapid start lamps 
78 per cent. This was accomplished because we gave great 
attention he temperature problem for both lamps and 
ple ventilation for the former and 
locating the from the lamps to keep both lamps 
and ballast cool. The unit is described in detail in the 
November 1956 f I.E. (First Prize, My Most Inter 


rhit 


esting Lighting Contest), to which reference may be 


made for an example of how a successful commercial 


lesign can be carried out using the 800-ma lamp. 

Since our experience with efficiency does not agree in the 
ease of the semi-indirect fixture, our cost comparisons for 
this type do not agree with those advanced by Mr. Johnson 
either. As a matter of fact, we have found in actual prac 
tice that the iniial cost of a semi-indirect system of this 
type in rapid start is on the average 20 to 25 per cent less 
than that for the same level with slimline. Due to the higher 


efficiency he ma lamp, the power consumption and 


thus the Y ing costs are also somewhat lower 


Finally, 
since the approximately 30 per cent fewer lamps and 
fixtures aintain, the maintenance costs are also con- 


sideral 


Due » the high brightness of the lamp, we agree that its 
use in commercial designs in which the lamp is exposed, such 
as louvered or clear lensed units, must be approached with 
caution. Such designs would most probably not be applicable 
to office or school lighting, but might be eminently suitable 
lighting. 


Our feeling is, therefore, that while most present com- 


for store 


mercial designs are not readily adaptable to the 800-ma 
lamp, still proper recognition of the temperature and bright 
ness characteristics can lead to successful designs in the 


commercial field. 
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INSTALLATION AT 
SUNSET PHARMACY 
MAIN ST. 
POTTSTOWN, PA. 


Lighting a Drug Store 


LIGHTING OBJECTIVE: To provide a high quality of general illumination for an attractive environ- 


ment in the sales and prescription areas of a drug store. 


GENERAL INFORMATION: The irregular area shown above is approximately 50 feet by 53 feet. 
The height from floor to plastic is 10 feet. The height to the ceiling is 12 feet. Colors and reflect- 
ances are as follows: ceiling, white, 80% ; left wall, gritan vellow, 19%; right wall, nile green, 
23°): back wall, red bird, 28° ; front wall, glass; floor, coral and brown, 35%; furniture, blond, 


10% 


INSTALLATION: One hundred and eight 96-inch single lamp channels, Benjamin catalog No. 251196 
are mounted above the plastic luminous ceiling, Benjamin Panel-Glo, in continuous rows. The 
channels, each of which is equipped with one 96-inch T-12 standard cool white slimline lamp oper- 
ated at 430 ma, are surface-mounted and spaced approximately on 3-foot centers 

The average general illumination was measured as 95 footcandles. Brightness readings at that 
time were as follows: luminous ceiling, 137 ft-L; left wall, 7.6 ft-L; right wall, 9 ft-L; back wall, 
11 ft-L: floor, 30 ft-L; furniture, 38 ft-L 


Lighting designed by M. N. Flynn, Benjamin Electric Mfg. Co., and T. H. Gallagher, 
Philadelphia Electric Co., Philadelphia, Pa.; electrical contractor, William 
Fosnocht, 367 Walnut St., Pottstown, Pa. 


Lighting data submitted by M. N. Flynn, Benjamin Electric Mfg. Co., District Repre- 
sentative, Gloucester, N. }., George C. Linthicum and George T. Anderson, Jr., 
Philadelphia Electric Co., Philadelphia, Pa., as an illustration of good lighting 
practice and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y 
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Among the numerous duties specified for the General Secretary in the 
Constitution is the requirement that he prepare annually a report for 
publication in the designated official publication, ILLUMINATING 
ENGINEERING. This report, based on material received from the 
Officers, Committees, and Sections and Chapters, has been assembled 
with the assistance of the staff at headquarters. A preview of certain 
phases of this report was presented at the opening session of the 
National Technical Conference in Boston, September 17, 1956. 
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By GEORGE J. TAYLOR 


Membership and were approved by Council. They Deceased The Society records with 
8 Table | of this report sorrow the death of two Members 
shows the present membership of the Emeritus, 13 Members and 30 Associate 
Society compared with figures at the : Members during the fiseal year. 
. >» N kers 

conclusion of each of the past five fiscal kK adie G. F. Pride nt 

years. These figures continue to show : M. N. Waterman embers Emeritus 
growth in the major membership classi or the frat time since 1081. action age, Henry Phelps 


fications. The growth of the Society's was taken by the Council to name an 


n embership since 1906 is shown graph Honorary Member Doctor Irving 
all tl f F > . = ad Grattan, Har J Miller, Clifford 
Cay mm Ue Curves © S: + Langmuir, Nobel Prize Winner and for Hines, 8 Nelsen, Andrew G 
Jalonick, Hartwe Nutt, Marshall D 


Table II of this report records th many years associated with the General ;20"se ON een my ig 


gains and losses for the year and the Electric Research Laboratories at Leishman. B. H Shildroth. Arthur E 
vreners aeeout fe s*hanves all , McCall, Bruce Siebs, C. T 
general accounting of changes in all Schenectady. New York. ts tects 


grades of membership. The over-all net 
increase of 302 brings the total me: 

he rship of the Society to 8,480. Table 
III reeords the Society membership by TABLE I — Membership as of September 30. 


Sections and Chapters divided accord 1951 1952 1953 1954 1955 1956 
to grade of membership. a a al ; ; . ss 37* 
) 99 


ng 


2,123 


Vembers Emeritus, Fellows, Honor- ‘ er 1,709 1,797 1,87 1,93 
on ‘ so te N nber 17 2 579 4 7 6,036 
aru Members The Constitution of the seoens Wen on 209 o > 2 185 
Society specifies three grades of mem . 
bership designed to recognize Mem 
bers who have made contributions to 
the activities of the Society and to the 


general field of illuminating enginee : ’ _ 
TABLE Il — Gains and Losses in Membership During Year Ending 


ing. This year action was taken by : : ~ 
‘ ‘ . : September 30, 1956. 
Council naming as Members Emeritus 
four who performed for the Society Members Associate Student 
' Emeritus Fellows Members Members Members Total 

services of such meritorious character 
: as 738 
as Council deemed worthy of this hon 186 8,1 
orable reward. They are: 
Horn, Caroline | New York Section 
Randall, W. ¢ Michigan Section 
Watson, L. M., Southern California Section 
Williams. Samuel B., New England Section 

Based on their valuable contributions 
to the technical activities of the Society 
and to the science or art of illumina 
tion, ten Members of the Society were 
recommended by the Board of Fellows 
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1906 CHARTER SECTIONS 
CHICAGO 
NEW ENGLAND 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 











1940 1950 


Membership. Total. Members, Associate Figure 2. Growth of Sections and Chapters. 
Members, all others. 


solving stituent local group meetings), Solici 


nherent in the large tation of Funds at the Regional Level, 


on which ineluded Loeal Activities Meetings (held in cor 

states, and a total unction with regional conferences) 

Sections and Chapters. Fol Visits to Sections and Chapters, Method 

study, and considera of Nomination of National and Loeal 

| level, Council approved Officers, National Men bership Dire« 
ttee’s recommendation divid ry, Assistant to the Regional Vie« 

Southern Region into two new President 

composed as follows The Committee concluded its year in 

meeting in Boston after the Confer 

ence, jointly with the new administra 
re a . tion’s committee At this meeting, 


mmitt ra The Commit Palmetto Chapt number of additional projects were 
Southeast I : ‘ . 


tee, whic o e ten Regional Suwannee River ste passed along to the new committee for 


Regional Activities 


Vice-Preside1 headed by Kirk pur Hew Section consideration in the coming fiseal year 


M. Reid f th "4 South Ox | 
, . aie} 7 Section and Chapter Proarams The 
accom plish¢ ! " ol \ ong abama Se a . 
: : Arkansas Chapter 75 Seetions and ( hap ers of the Sox 
progral rf coordinating and assis . Mid-South Chapter t ll 1 t 
ty s -arrie \1 orrams cer , 
the Mississippi Chat ety a earned out progra 0 erTvice 
oe : New Orleans Secti through organization of their local 
constituent Sectio1 nd Chapters. The Tennessee Valley Sect 


the activit ‘ h egions and 


Commmitten } n emberships and committees Accord 
Bis Retin Chsinall eeetinns nal \ number of important subjects were ing to reports received at headquarters, 
of ‘thes required a special sessions studied during the year by project sub over 600 regular and special meetings 
to cover all + , len ethy agenda committees, each of these producing i were held during the vear, mostly on a 
Between me the work of the report, in some instances including re monthly basis, with an attendance of 
Committee wa advanced through ommendations to the Council The members and guests of over 30.000. 
estes of nineteen commnuniestions. in seven completed study projects included The scheduling of speakers and sub 
cluding official Minutes, and each of Travel Budgets (to aid in travel to eon jects for these meetings provides the 


the Regional Vice-Presidents used this 


mean aintaining contact with New Chapters Established by Council Action During 1955-1956. 


and informi his Seetions and Chap 


Chartered by Headquarters 
ters. Considerable assistance was given No. Council Action Name City Region Charter Officers 
several « itional committee 
programs through the year, both by the 
presence ol! onal Officers and Na 


tional Chairmen 


pe 


; lod 
nelude 


nald Little, Secretary 


nical 
ing Member bhi ms Chapter Elevated to Section Status by Council Action During 1955-1956. 


Infor tor nd the nd v Council Action Name Headquarters City Region 
/5A Alabama Birminghan outh Central 
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largest opportunity Lor direct partic 


pation by the membership in the So 
cety program 

rge number of the local groups 

regular part of their 

a study club or techni 

the more detailed 

of the technical As pec 


ne engineerilr 


Residence Lighting Forw 


to be an important activity of rht o 


the Somety's Sections: Chicago. 
gia, Michigar New York, St. 
: ity, Tennessee Valley and Utah. 


thiy meetings were 


Louis, 


sched 
of the Forums, with dis 
demonstrations conducted 
wn members and prominent 
en and women of the lighting indus 
and allied fields. 
under the Guide 


Uperating revised 


pre pared by the Lighting Service Con 
mittee 49 of the Sections and Chapte rs 
“Most 


Job” Contests 


scheduled Interesting Lighting 
Winners in the local 
contests, which provided unusually fine 
Regional 


al programs, went into the 


Conference com petitions. 
Student Branches During the vear, 
four of the Society’s Student Branches 
ontinued active and four were inac 


Branches were formed 
Regular meetings and 
operated by the Stu 


programs were 


dent Branches at 


ferences Nine Re 


rional Conferences were held. A Re 


Reaional ¢ } 


vional Conference was not scheduled in 
the Northeastern Region because of the 
for the National Technical 


n Boston. All Sections and 


planning 

Conterence 
( hapters coope rated in the organiza 
tion of the Regional Conferences and 
there was representation at the Confer- 
a large proportion of the 


ences tron 


Sections and Chapters of the Society 
The Conferences continued to maintain 
high 


programs and in the performance of 


standards of excellence in their 


the respective Conference Executive 


Committees. The summary of the Con- 


ferences with the principal officers in 


charge follows 


g nference May 17-18 
1956 Chateau Frontenac Quebe Que., 
H. R. Payson, Chairman, Tri-Bec, Inc 

East Central Regienal Conference, May 24-25 

Hotel, Washington, D. C 

Benjamir Goodman, National 


Electr Wholesalers 


Canadian Regiona Ce 


195¢ Shorehar 


Chairmar 
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TABLE Ill — Membership of Sections and Chapters as of September 30, 1956. 


Associate 
Members 


Members 


Emeritus Fellows Members 
CANADIAN R 
e Nos 


EGION 
B er 


( apt 


S 


EAST CENTRAL REGION 


GREAT LAKES REGION 


INTER-MOUNTAIN REGION 
Arizona Section 


Mex 


MIDWESTERN REGION 


al i 


NORTHEASTERN RECION 


it Se 


Yankee ( 

PACIFIC NORTHWEST REGION 
British Columbia Sectior 
Chinook Chapter 

imor 


Inland | 


SOUTH CENTRAL REGION 
Alabama S« n 
Arkansas Chapter 
Mid South ¢ 
Mississipy 
New Orleans Sectior 
Tennessee Valley S« 

SOUTHEASTERN REGION 


Florida Section 


upter 


Chapter 


Georg 


a Sectior 
Palmetto Chapter 
Southeast Florida Chapt 
Suwannee River Chapter 
Tar Heel Section 
SOUTH PACIFIC COAST REGION 
Golden Gate Section 
Mother Lode Chapter 
San Diego Chapter.. 
San Jose Chapter 


Southern California S 


SOUTHWESTERN REGION 
Alamo Chapter 
Ark-La-Tex Chapter 
Central Oklahoma Chapter 
Oil Capital Section 
Panhandle Chapter 
San Jacinto Section 
Southwestern Section 

Foreign non-Section 

Mexico Chapter 


TOTAL 


Student 
Members 


Total 





ments of 34,000.00 under 
(Anniversary, 


“ Headqu 


the Golden conjunction 
$5,000.00 


nual Report 


rters renovation, and 
providing \ 


le ened 
sidents 


tion 
pened thee 


Fisca Year 


fat The offic 
financial atements for the vear are 
feport on the S« provided as part of the auditor’ 
presented to port, imeluding 
ebruary meetn ! tater 


me? fs 
re 
W s eX pense 


lhe 


Statement of Income and Expense for the Year Ending September 30, 1956 
INCOME 


EXPENSE 
Finance 
ith W VV 


irren 


prese nted to the 
( 


December un 


three 


; 
et 


Balance Sheet 


as of September 30, 1956 
ASSETS 
ar and eancenceeeticengy 


] 
ouncil 


funds 


the 
9D National 
. LIABILITIES AND SURPLUS 
and the proposed 
itional Technical \ 
the requests 


teceive in Advan 
during the ris > SS SNe 
approval of 
ended for allot 


iit, 


i 


Sr 


RPLUS 


Secretary Rep ris 
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ASSOCIATE MEMBERS 


OTHER OUES, 
ENTRANCE FEES, 
SPECIAL ITEMS 


SUSTAINING MEMBERS : 


PUBLICATIONS, 
SUBSCRIPTIONS, SALES 





pes TOTAL INCOME 


TOTAL EXPENSE 





= $ 255,022 


$ 250,359 


4 





: $ 269,056 


$ 256, 489 








$20,000 $40,000 $60,000 $80,000 $100,000 $120,000 


Total of $320,635 in 1955-1956. 


Figure 3. 


The Society's financial support. 








50 





SECTIONS, CHAPTERS, 
REGIONS, COMMITTEES 


























COST OF SALES, 
PROMOTION 


PUBLICATIONS 








$ 20,000 $40,000 


i 
$60,000 $80,000 $100,000 


Total of $308,225 in 1955-1956. 


Figure 5. 


figures tre these statements have 
been converted to the usual chart form 
to show the Society’s Financial Sup- 
port (Fig. 3), the Cost of Society Serv- 
ices (Fig. 5), and the Comparison of 
and Expense for the last three 


Fig. 4 


Ineome 


years 


Procedures and Policies 

The Cemmittee, with G. W. Beals, 
Chairman, conducted its affairs by one 
formal meeting, several conferences be 
members, and considerable cor 
submitted 
Board 


clarifying the status and duties of this 


tween 
respondene. A 
to the 


report was 


President’s Advisory 


Committee relative to the Advance 


Planning and Constitution and By 


Laws Committees. The report also in 
eluded recommendations for improved 
procedure in Council for handling mat 
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Cost of the Society’s services. 


ters concerning policy and constitu 
tional amendments. 

As a development out of the recom- 
mendation of the Advance Planning 
Committee in June, 1955, the Commit 
tee presented to Couneil a proposed 


policy statement on the subject of 


“Committees.” The Committee’s report, 
accepted by Council at its April meet 
ing, approved for inclusion in the Man 
ual of Procedures and Policies the fol 


lowing statement: 


IES Policy ( 
“Tt shall be the policy of the Society 


ommiuttees 


to limit the number of committees ap 
pointed to those actually needed and 
active in the current year. It shall also 
be the policy to print in ILLUMINATING 
ENGINEERING the names of Members of 
the Major Committees and Subecommit 


toon.” 


100 150 200 250 300 350 
THOUSANDS OF DOLLARS 


Figure 4. Comparison of income and expense. 


A policy recommendation regarding 
Publication of Transactions is in proe- 
ess of final review in the Committee 
and should be ready for submission to 
Council at an early meeting. The Com 
mittee has two assignments now under 
consideration dealing with Trophy 
Awards for National Winners of 
MMIL.J Contest and Voting 


of Sustaining Members. 


Privilege 


Constitution and By-Laws 


Franklin 


General 


The 


Dean, 


Committee with G. 


Chairman held one 
Meeting, and several meetings between 
members of the Committee were held 
during the year. Considerable volume 
of correspondence also resulted from 
requests by Council to prepare and 
submit reports. 

As a 


of the June 


development of the 
1955 


report 
Advance Planning 


Committee the Committes prepared 


and submitted a report covering 
necessitated by a 


Member 
Couneil of the 


amendments new 
After dis 


elative 


grade of Senior 
cussion by 
qualifications for Member and Senior 
Member 


instructed to prepare a revised report 


rrades, the Committee was 
with power to incorporate its decisions 


but also to follow Counceil’s wish to 
maintain at a high level the qualifica 
tions for Member grade. A report was 
also given at December meeting on the 
amendments required by a change pro 
posed by the Task Committee on Soci 
ety Dues whose report had previously 
been aceepted by Council at the Octo 
ber meeting. 


For the January meeting of Council 
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ommiuttee, a progress report 
a} Member and Se n 
Dues 


rrade o! 


was submitted on 
Member qualifications, (b) 
a proposed new 
ber, which was subsequently 
Retired Member. With the 
ration of several changes pro 
Council Executive Committee, 

| amendments covering the pre 
ctions were prepared for letter 
sent to members of Council 

s of part of this letter ballot 
nted at February Council meeting 
had not ap 
grade of Senior Mem 
schedule. The 


subsequently instructed 


indicated that Council 


proved the new 
ber or the new dues 
Committee was 
to prepare inother 
ticle I\ Due 
having slighth 
ke W Mer hers and 
than the former 


endment, 


amendment in Ar 
s, for a revised schedulk 
amounts for Fel 
Associate Members 
proposed schedule 
including Retired 


itted by letter 


lower 


elle « subn 

il members, after 
the Council Ex 
ts March 


Council meeting, it 


meet 


orted that this letter ballot had 
ous approval by Coun 
ch the 


to the entire member 


( orresponding 


meeting of Council nec 


9 in the By-Laws as a 
the preceding Constitutional 
and the 


submitted by the 


nents addition of two 
rions were 
for consideration by Coun 
odifieation in one draft By 
submit the 
ballot to 


taken to 


for letter 


s al present engaged 

ot a major revi 
stitution as directed by 
eparate basic policy and 
from procedure and detail 
ite inconsistencies 
of the general member 
annual ballot was included 
nittee of tel 

the June Council 
approved amendments 
italies, 


new !t i ial n 

in parentheses ) 
Membe rship 

The members of this Sox ety 

Student Mem 

Members, 


eritus, Honorary 


designated as 
bers, Associate Members, 
Fellows, Members E: 
Members, Retired 


members and Sus 


818 


bers 


Membership 
1 Retired member 
heen an individual 
red from regular 
or profession, 
xd standing for a 
years and who is 
65) years of 
s shall he entitled 
Soctety ez ept 


tive office. 


Admission and Expul 

Members 
An application for transfer 
Member, or Retired 
» made in a form pre 
bed by the Council (and shall bear 
ferences as prescribed 


for trans- 


ip; ications 
Member shall hear 


references as pre 


Admission and Expul 
Members 

All applications for admis 

embership, or transfer to the 

Member, or Retired 

referred to the 


member, 
Man 


any Section or Chapter with 


Soard of 
in whose territory the applicant may 
reside, and thereafter passed upon by 
Board of Examiners. All 
ipplications for grade of Member (or 
to the 


member or 


the General 


‘ 


recommendations for transfer 


of Fellow), Retired 
ns for transfer to the 


Member shall be- 


fective upon approval by the 


Emeritus, 


AR eE 1\ Dues 

PREVIOUSLY The annual 
Associate Members 
Members 
Annual dues for Stu 


shall be $5.00. 


dues for shall be 


$13.50, for $15.00, and for 


Fellows $15.00. 


Mer he rs 


dues for all grades of 


dent The an 


nual individual 
membership held by persons residing 
outside of the U.S.A., its 
and Canada shall be 50 per cent of the 
These 
dues shall inelude one subscription to 
official 


possessions, 


loregoing amounts. 


respective 

the designated publication of 

the Society. 
on 2: NEW 


members shall be according to the fol- 


The annual dues for 


lowing schedule: 
Vembers and Fellows $18.00 
Members 


During first three 


{ssocriate 


years $13.50 
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After three full years in this 


grade due s shall be in- 


creased October Ist to 
full 


dues 


years in this 
grade shall be in 
creased October Ist to 


After sia 


Student Members and Retired 


members $ 

The annual dues for all grades of indi 

vidual membership held by persons re 
U.S.A., its 


und Canada, shall be 50 per cent of th 


siding outside 


p SSessions 


foregoing amounts. 


Management 


ARTICLE VII 
Section 14: The General Board of Ex 
aminers shall evaluate the eligibility of 
applicants for admission to member 

ship or for transfer to the grade of 
Member, or Retired member according 
to procedures approved by the Com 

cil. The Board shall submit to Council 
nomiiations for election or transfer to 
the grade of Member, or Retired mem- 
the grade of 


ber and nominations to 


Member Emeritus. 


Management 


Under the Constitution and By-Laws 
the Council of the Society is charged 
with managing the affairs of the Soci 
ety. The Council consists of the officers 
of the 
Past-Presidents, six Directors and the 


Society, the two most recent 
During 
held the 


alternate 


ten Regional Vice-Presidents 


the past year the Council 


specified five meetings in 
months beginning in October, and de 
spite the sizable travel distances for 
some, made an over-all attendance re« 


ord of 72 


per cent. With few excep 


tions, members of Council unable to be 
present, were represented by 
In the 


ings the 


proxies 


months between Council meet 


management of the Society 
was carried on by Council’s Executive 
Committee, made up of the Society’s 
five national officers. 

The affairs of the 


ried out through the work of its officers 


Society were car 


and its committees, to whom various 


responsibilities were assigned. al 
eases, however, the ultimate responsi 
bility resided in the Council, and its 
month to 
recorded in some 251 pages of minutes. 
Each 
Executive 
acted upon 
Board of Examiners, the Finance Com- 


decisions from month were 


meeting of Council (or the 


Committee) received and 


reports of the General 


mittee, the Committee on Sustaining 


Membership, the Committee on Re- 
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gional Activities, and the General Se« 
retary’s report on the receipts, expen 
ditures and liquid assets of the Society. 

Regular reports were also received 
on the membership status, especially in 
The 


en h 


respect to the delinquent members 
Council received regularly at 
meeting a report on the Society’s Tech 
nical Committee program presented by 
C. L 

As the 


eral and technical committees was com 


Crouch, Technical Director. 


work of other standing, gen 


pleted, reports of these projects were 
received by Council, for approval, and 
in some eases for approval by letter 
ballot of Council. 

As the 


Couneil 


tasks, the 
Meeting 


of the Society held, as is customary, in 


first of its 


attended the 


sper ial 


Annual 


New York on the second Thursday in 
October. Here a review of the proceed 
ings of the Society was given and 
Couneil acted to confirm and approve 


all the 


during the previous year. 


actions of the Society as taken 


Two of Council’s largest tasks were 
encountered at its first meeting in Octo 
ber. It received the President’s recon 
mendations as to the appointment 

all committees to serve during the year, 
and acted upon these. The second task 
in October was in the consideration of 
a budget for the year, 
the Finance 


Executive Committee 


as developed by 
and 


jointly 


Committee Couneil 


during 
the previous summer months. 


During the the Council (and 


Con mittee ) 


year 


Executive diseussed and 


acted upon several important revisions 
of the Constitution and By-Laws, lead 
ing to revisions approved by the gen 
eral membership. The Council also co 


operated fully in implementing the 


programs and actions proposed by the 
Headquarters Planning Committee and 
the Golden Anniversary Task Commit 
tee. 

Official action was taken by Council 


n connection with the following re 


ports of technical committees, during 

the year: 

Institutional Lighting Committee 
for Commercial Kitchens 

Lighting Education Committee 
Professionally Trained Illumi 
neers 

Civil Defense Committee Conillum Technical 
Manua 

Lighting Education Committee 
with Light.” 

Testing Procedures 
for Electrical Measurement of Mercury 
1955 

Procedures Committee IES 

Performance Testing of Fluorescent 


Experiments 


Committee IES Guide 

\ apor 
Lamps 

Testing 
for Life 


Guide 


Lamps.” 
Progress Committee 
1954-1955 


Lighting Progress in 
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Representatives to 
Other Organizations 
The 


relations 


Society continued to maintain 


with other associations and 


agencies in the fields of science, engi 


neering and standardization thro 
the appointment of official represents 
The se included members Sse! 


the Ai 


with ( 


tives, 
on Sectional Committees of 
Association 


ean Standards 


Crouch, Technical Director, serving 


each ease as alternate representative 
Official Representatives were also ap 


pointed to the following: 


tion for the Advance 
ng Board 
N.R.C. \ 


Illuminating Engineering 
Research Institute 


The Trustees of the I.E.S. Research 
Fund presented to Council at its De 
cember meeting a proposal that the 


name ol this independent research 
agency be changed to Illuminating En 
Research Institute that 


added to the stated objective, 


gineering and 
there he 
the statement “and for consultation on 

The 
Acree 


meet 


knowledge.” 
Trust 


Council 


the basic 
related 


scientine 
revisions in the 
ment were discussed at 
ngs and subsequently given formal ap 
proval by Council’s letter ballot. 
In accordance with the provisions of 
the Trust Agreement Council approved 
f candidates considered qualified 
r election as Trustees or as members 
the Research Executive Committee, 
to fill vaeancies in the two groups re 
trom terms ol 


sulting expiration of 


office. From these nominations the 
Trustees acted to complete the Board 
and the membership of the Research 
Executive Committee with the follow 


ing serving for the year: 


Board of Trustees 
A. F. Wakefield, Chairman 
Franklin M. Foote, Treasurer 
Conrad Berens Willard E. Henges 
R. F. Hartenstein Duncan M. Jones 
Ralph F 
C. L. Crouch 


Wagner 
Secretary 


Research Executive Committee 


E. M. Strong, Chairman 


The 


With the 
report of the Trustees to 


presentation of the annual 


ouncil, Pro 
fessor Strong outlined the progress on 


current projects including: 


1 Performan 
s Colleg 

ors Influencing 

f Roadway Obstack 

ersity of Califorr 
Angular Light-Reflectance 
Training Q 
Farnswort 


Used in Off 
Ships, Cdr. Dean 
Submarine Base 
16 — Co ulo 
McCulloc! 


Spinal Pat} 
Massachusetts 


17A&B Methods of 
n | 
Pennsylvania State 
Black we Ur 
is Effects 


Color of Back 


z on ‘T Roads, Pr 


Unive 


Dr. Harry 
Hot Sr 

Fry, Ohio 
B 

Design, Pr 


Okla i) 


In addition to the above verbal re 


ports, formal reports on projects have 
ENGI 


been published in ILLUMINATIN« 


NEERING as follows 


Drs. Jack 


with Fl 


iorescent Sources of 
He'lsor Deane 


#11-B) 


’rs. Harry 


i Martha Wilson ( Project 


Publications 


With J 


Chairman, the 


Organization S. Schuchert 


continuing as national 
committee organization was again com 


full 


directed 


pletely organized for the year. 


Special efforts were toward 
improving the effectiveness of the Sec- 
tion and Chapter publications repre 
sentatives as well as the Regional or 
The 
had the full cooperation of Ruby Red 
ford, Editor, and of Clayton E. Ellis, 


Advertising and Sales Promotion Man- 


ganization. committee program 


ager. 

The publications program was con 
ducted on a sound financial basis with 
revenues appreciably exceeding the ap- 
proved budget. During the year con- 


tinuous consideration was given to 
changes and improvements in all of the 
publications in such matters as format, 
covers and general style. 

The Golden 


sary Issue was an outstanding achieve- 


The aim of the staff and the 


Production Anniver- 


ment. 
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Page Content of ILLUMINATING 
ENGINEERING 


October 1955 


they also are organized to do an out ers. The speakers and their subjects 
standing sales distribution and dissemi were as follows: 
-September 1956 


nation job with any major publication 
Light and Visior 


Brian O'Brien, Dire 


Number such as Recon 
of Pages 
Published 


See," by Dr 
mended Practices, ete.) 


search, Amer 
whi h l ivht be produced by the Society & an Optical Co 
. Tomorrow's Power fo F s Lighting 
in the future by Williar Webster ‘ V 
. dent, New England 
ldvertising Since cireulation of Lighting Researci 
ILLUMINATING ENGINEERING 


ce Presi 


by Dr. R. G 
has an Hopkinsor Buildiz Station De 
partment of Scientific and Industrial Re 
mportant effect on advertising, efforts h, Great Britair 

were made to inerease the distribution 
to architects by utilities, and to secure Greneral Board of F 
nereased participation in the Society Ss. W 


aminers 


Bruun, Chairman 
vy consulting electrical engineers. On During the past vear a greater num 
this basis advertisers are gaining a ber of applications for higher member 
stronger and stronger appreciation and ship ranks were processed by this 


value of ILLUMI Board than in any previous year. A 


ve constantly the ,ATING ENGINEERING @s an advertising total of 269 were recommended to 
! 


content, the appeal and Council for favorable action. In addi 


unde rstanding ot the 


! wazine, ILLUMINAT 
Hedley Davidson 
Zabel and the Papers 


tion, four Member Emeritus 


elections 
Standing Committees — were 


recommended for members pro 


Seven Standing Comasittees are set posed for this honor by then respec 
> - ‘ Sections 

as an Editorial Con up by Constitutional provision and ref tive Cecwen 

i ttee Joseph erences has been made earlier in this Phe ex perience or the Board CONSIS 
to obtain material 


field 


\ Schnelle r, ( hair 


work of three of these tently proves that great care must be 
Executive. Finance and Publi taken in passing upon the qualifications 


Reports for the remaining ©! the individual applicant in order 
Page, Chairman, Resi that the constitutional requirements 
production and distribu ay surely be fulfilled. The Chapters 
eets continue at the in and Sections were encouraged to sereen 
developed a few years ag their applicants with greater eare and 
residential lighting data thus avoid unnecessary delay or en 
gible aceon plish sment The Board has striven to 
the home light in its judgment, for it must 
: uphold the Constitutional stipulations 
Morris. PF was provided wit as to qualifications of those 
regarding all eand dates, 


seeking 

re port, her membership oT ides 
‘ hers 

des an 


wale " d Committers 
pirat V 1 tward mimi 


Ward Harrison, Chairman 


In accordance with usual procedure, 


the Committee held a first and a second 


eeting mm New York City on January 


10 and May Ss, respect vely The quali 


fications of all nominees for the medal 
were given most careful consideration 


It was the unanimous recommendation 


f the Committee to the Couneil that, 
because of his outstanding contribu 
tions both to ophthah ol and illu 


ination, Dr. George S. Crampton be 


designated as recipient of the 1956 


Gold Medal 


General Committees 
The 16 General Committees of the 


ety are charged with the operating 
sessions Wihicl funetions not handled by the Standing 
ons be operated Committees, and not pertaining to the 
ses except one preparation of reports on seientifie and 
afternoon session wi: engineering subjects The work of 


three of these has been ven in the 
neluded three papers by invited speak preliminary part of this report Pro 


per if the Conference and 


sécretary Ry ports 
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nd Pol ees, Constitution lhe se items represented re 


and Regional Activities. R« 


balanee of the 


By Laws, costs and benefits of present 


ports for the General ind proposed services of the Society 


Committees, follow 


if 


ance P 


Winkler, Chairman 


anning Commi 


the vear the ( ommiuttee as 


rs 4 
new groups conducting stu 


Arizona State 


During the vear the committee held 


Y” contests, at 
pe, At 
section; 
Akron | 


Institute of 


several meetings and through consider 

: zona. sponsored by 

able correspondence was able to cor na, sponsored b 
| ’ ‘ and Kent Stats 

sider a rather large number o uc 


tior \ +} tte } niversity, and the 
ons mong the matters eons 


Akron 


the veland 


Art, sponsored hy 
addition, 


with other 


the Committec prepared t ibn 
Section. In 
mendations 


numbet ot reco! 
tions, threes jountly 


Couneil ineluding 


(1) Establishment of a new organizations the American 


of Architects and the Ameri 
of Industrial Designer 


Teehr 


cal Committee to be known as_ the 
School and Office Lighting Committee 
This co 


trolled by a cha rman 


student yrogran 
nittee to he ope rated and cor ler I =! 
Ser 


l } 
who would ap 


subcommittee chairmen \ 
Section, New 0 
School Lighting Cor : 


to handle the Office 


Maine Power ( 


ingor Hvydro-Eleectr 


he ports trom Committees 


onsored a 


ot \I ine, 


yrogran 
n regard to Poliev I - 
along 
he accepted by Couns : ne 
which they are t 


and Ps 


tudy and 


every ‘ , alter 


fer 2 its Sectiol 
referred to the Procedure Pp u ; "? 


New 
student 


York Seetion are or 
Committee for further 


programs next vear 


Appointment of a secretary for 
cil meetings to record ev: 
ong, Chairman 


uttered. Executive : 
accordance 


and make sure ref a ee 


ind following the 


with the Constitutional 


pro edure 


the Board 


thres mn diate 


are handled ai 
Couneil, 


“ < 
Past 


and re presel 


prepared 


sident 


society 
| 1 
he iv Regions 


prove 
the 

tions of Ge 

upon the inherent 

M. N ' an, Chairms kno s citizens only throug 

except 

Ady ‘ vy as ours has a committee of tl 


sort 


Funetioning for the first vear where such a 


ts new and broadened sco pe the 
sory Board met 
pared recommendations for the Presi On light 


President-Elect. ittee ¢: 


four times and pre 
and visual problems the 


dent and These cov Comn n offer the counsel of the 


ered a proposed list of committees and hest minds in the world, since such men 


usually over military age and some 


National 


personnel and suggested items for con are 
1956-57 what frustrated in times of 


sideration in preparing the 
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not asked to make 


wart 


world about us \ 


tress to think that thev normally are 
a contribution to the 
efflort Sime way as younger 
ts instituted 

d War IT indi 


acceptance 0 


render a_ publi 
art of the Society 
ninder to the Serv 


i lett r, 1s sent out 


now and then and must be a refreshing 


dea in this highly commercialized 
corollary nis 
is the fact that 
ome responses keep the Society in tune 
vith the advance practices of the 
the Services themselves 


\ current report on Projects follows 


Hibben, Chairman 
Continuing the activities that related 
Anniversary Celebration, 


this 


to the Golden 


nd to the 50th vear conference, 
committee coope rated with the general 
publicity work of the associated groups 

the Boston Conference econ 


particular achievement was a 


location of, the eorre 
pondence « first President and his 
ates, when the Society was being 


planned orical data generally 

nted form in the Ann 

).. under the title of 
Year ” 

A handsor bronze 

ounted on the 


ippeared 
versary 
‘The Societ 
plaque was de 
wall 
Astor 
marking the 


ened, cast, 
lobby the Sheraton 


in New York, 


of the Society's organization 


n the 
Hotel site 
neeting. 
\ special luncheon meeting on January 
11, 1956, simulated the original gather- 
and a large num- 


other offi 


ing ot OU vears ago, 


ber of Past-Presidents and 


cials participated. 
A draft was prepared from a mass 


‘ material on the half-cen 


I collected 
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ighting devices, this in 
of a published book in the 
Che headquarters library 
nd plans laid for its 
well as usage 


drafted of 
utstanding 


were the 
pioneers 1n 
nd one more 
Past Presi 
were made the Na 
in Washington, looking 


with 
historical collee 
The story of the 
job and of the 
White 
book 
d presented to the First Lady, 
time of the 


eventual 
nned lighting 
the lighting of the 
ssembled in bound 
nhower, at the 


Regional Conference in 


My Most Lighting 
t eontinued to be the prin 
mittee. The 


‘ ompleted 


Interesting 


t of the cor 
t col ittees 
resulting in 49 of the Soc 


ns and ( hapte rs scheduling 


ng Service 


with the 


Forum held in 
National Techni 
e consisted of the national 
winners. All re 
The 


certificates and cash prizes at 


re rional 
represented. winners 


banquet wert 


nan 
ittee again directed its 
election of new mem 


The 


up of a 


ird the 
lding present members. 
Committee. ade 


itive from each Region, of 
ser relationship with the local 
hip committees. Regional com 
vere also formed 
bership activity continued 
ttern of the past three years 
ctions and Chapters divided 
yups of eomparable size. 
ven the local commit- 
ple supplies of appli 


membership promotion 


folder and a guide for Membership 


Committees. Monthly reports showing 
the standing in the campaign were sent 
all loeal com: ittees, lox 
officers 


The total gain 


al and national 


was 1,178 new mem 


bers which was close to our goal of 


1,250. The winners in the gain part of 


the campaign were as follows: 


Group 


Grout 


The the 


introduced 


low-loss 
last 
effort 


part ol 


campaign 


vear was continued, 


with extra being exerted to re 


duce the number of de linquent members 


and resignations. The winners for the 


low-loss part of the campaign were as 


follows 


hnical Conference 


Forbes, Chairman 


mittee reviewed the plans 
Fiftieth 
sary Conference in Boston and 


me nded ther 


budget for the (nniver 
recom 
to Council for approval 


in the year. Considerable atten 


1 has been given to long-range plan 


g with particular emphasis on a 
rotation plan between Regions to mini 
mize the possibility of Conferences be 
ing held in a particular part of North 
America The Re- 


Activities Committee has been a 


in succeeding years. 
rional 
major channel of communication in this 


work 


Conference Registration Records 


1 


1944 ( ago, Illinois 

194 No Convention 

4° Quebec, Quebec 

947 New Orleans, Louisiana 
1948 BR Massachusett 
1949 French Indiana 


ston 
Lick 


California 


and Information 
Whitehead, Jr., Chairman 
The Committee’s principal activity 


during the year was directed toward 


the publicizing of the Society’s Golden 
Anniversary. This was carried out at 
Section and Chapter level by the ar- 
cooperation with the 


Committee) of 


rangement in 
Golde n 


special meetings at each local group for 


Anniversary 


The General Secretary Ri ports 


celebrating the Golden Anniversary. 
Beginning in January the Committee 
initiated a national program of Golden 
Anniversary publicity carried out by 
This 


used every possible opportu- 


professional publicity counsel. 
program 
nity for publicity including a number 
of special occasions, the programs of 
the nine regional conferences and the 
the National 


program ol Technical 


Conference. 


Residence 
Ruth Morris, 


Lighting Forums 
Chairman 
held 


in New York, the principal business 


Two committee meetings were 
being to plan the program for the Bos- 
ton Conference; to study revisions to 
the Forums Operation Guide; and to 
diseuss ways of stimulating the forma- 


tion of new Forums. Two new Forums 


were established. St. Louis, organized 
in January, has held four meetings. 
Twin City started in February has had 
three programs. Georgia, Chicago, 
Michigan, New York, Tennessee Valley 
and Utah Forums continue active with 
Program sub- 
Ceil- 


increasing membership. 


ject matter included Luminous 


ings, Wall Lighting, Luminous Rooms, 
Color, Picture Lighting, Lighting 
Planted Areas in the House and other 
Promi- 


interesting and timely topies. 


nent in this year’s Forum activities 
were: the “Home Lighting Workshop 
for the Utah 


Forum; the “Design, Color and Light- 


Teachers” put on by 


ing Conference” (2 sessions) promoted 
by the Michigan group; and the fifth 
year of New York’s “Lighting Design 
Competition” for girls in academic and 


vocational high schools in New York 
City. 

In the following summary of infor- 
mation on the Forum groups, several 
of the meetings were held jointly with 
the 


allied interest. 


Section or groups representing 


No 
Member- Meetings Attend- 

Name ship Held ance 
Georgia 100 484 
Chicago 48 78 
Michigan 197 
New York 148 
St. Louis . 46 
Tennessee Valley 
Twin City 54 
Utah } 
TOTALS 681 


Sustaining Membership 
Fred E. Guth, Chairman 
In the organization of the year’s 


Members of this 
identified 


program national 


Committee were with six 
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Sustaining Members for 
Past Eight Years 


Members Dues Income 
15 $40,335.00 

40.235.00 
40.793.00 
41,735.4 
40,7 
10.6 
1 


general lighting indus 


groups in the 


try (electric utilities, lighting fixture 


manufacturers, lamp manufacturers, 
residential lighting manufacturers, dis 
tributors and miscellaneous). 

The committee pursued a most ener- 
using especially the 


getic campaign 


medium of personal letters to company 
executives. This effort toward securing 
a more equitable range of dues among 
the companies of various sizes was par 
ticularly successful among the first 
three of the groups named 


The 


tance of steady adequate financial sup 


committee stressed the impor 
port to the Society’s research program 


had the 
through the adoption ot a statement at 


and cooperation of Council 


the October Council meeting that 
“Tt is the current attitude of Coun 
cil in respect to funds received 
from new Sustaining members and 
increased funds from present Sus 
taining Members 
(a) that the Sustaining member 
nay specify how he would like to 
have such new or increased funds 
allocated 
other national Society services, and 


(b) that 


between research and 
lacking such specifica- 
tions, approximately two thirds of 
funds will 


such or inereased 


be allocated to 


new 
research and ap- 
third to 


national Society services.” 


proximately one other 

The committee activity during the 
year was so successful, that in accord 
ance with the statement above, the So 
ciety was able to increase its 1955-1956 
support to the I.E. Research Institute 
from the budgeted $6000, to a total of 
$16,584 for the year. 

The committee organization at the 
Section and Chapter level was particu 
larly effective in a number of the Soci- 
ety’s local groups. Reports on these 
activities and the national committee’s 
program were given in a number of 
monthly articles appearing in ILLUMI- 
NATING ENGINEERING, as well as in the 
monthly reports sent by the chairman 
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to all local and national officers during 
the year. Recognition was given at the 
National Technical Conference in Bos 
ton to the local committees of five See 
tions and Chapters which had equalled 
or exceeded the goals set for the year. 
Those 


Chicago 


recelving such recognition were: 
Rosenstein, 
Vice 


Section 


Paul 


Louis 
Chairman; Kauffman, 
Chairman 


Connecticut Section Franeis Clark, 
Chairman. 


New York 


Chairman. 


Section 


Matthew 


Pittsburgh Section Llovd H. 
mann, Chairman. 
Suwannee River Chapter 


vasse, Chairman 


Task Committees 


Golden Anniversary Task Committee 
R. G. 
The 


October, having for initial considera 


Slauer, Chairman 


Committee got under way in 
tion the recommendations submitted by 
the Task Committee in the previous ad 


The Committee organized 


ministration. 
a number of special events as well as 
developing publicity on the Society. 
Recognizing the anniversary of the 
meeting at which the Society was or 
Jan. 10, 1906, the 


ganized committee 


held a special luncheon on January 11 
at the same location, the Hotel Astor 
in New York City. This was attended 
Past-Presidents 


large number of loeal and national offi 


by many and by a 
cers. 

Starting at this same time, and con- 
tinuing through the following months 
practically every one of the Sections 
and Chapters staged an anniversary 
meeting in many instances including in 
their programs the address and projec- 
tion slides prepared by the Committee 
for these occasions. 

Each of the nine Regional Confer 
ences included in its program a special 
observance of the Society’s Golden An- 
niversary, President Hartenstein taking 
the lead in this. 

As indicated elsewhere in this report, 
this committee initiated the procedures 
leading to the selection of an Honorary 
Member 


was one of the features of the Honors 


and the related presentation 


Session at the Anniversary Conference 
in Boston. At this 
1956 Gold Medal was presented and 


same session the 


recognition certificates were presented 


to five leaders in other professions, 


whose work has assisted in furthering 
the efforts of the illuminating engineer- 
ing profession. Also in observance of 
the Golden Anniversary, a special ses- 
sion of the Conference followed imme 
diately after the Honors Session, at 
which three outstanding leaders in sci 
ence and industry presented invited 
technical papers 

A notable 


(nniversary was 


contribution to the Golden 
made in the publica 
tion in January 1956 of the Anniver 
ILLUMINATING ENGINEER- 


sary issue ol 


ING giving a record of the Society’s 


history as well as serving as a refer 


ence and guide to the Society’s future. 
He adqua ters Planning 


Tash 


Committee 

George J. Taylor, Chairman 

As approved by Council in February 
1955 the renewal of a lease in the pres 
ent premises was negotiated by the 
General Secretary. Also in accordance 
with Council action plans were devel- 
oped for the use of the additional space 
nade available upon the removal of the 
sub-tenant. Couneil gave approval to 
the plans and a special appropriation 
to cover the special expenses in the 
office renovatian. 

The committee also kept in contact 
with the 


Societies Center. 


plans for the Engineering 


Soctetu Dues. 


D. M. 


Task Committee 
Jones, Chairman 

Acting on the June 1955 report of 
Planning Committee, the 
Task 
which undertook its studies and delib 
The 


mittee’s report, incorporating a 


the Advance 
Council appointed a Committee 
eration shortly thereafter. com- 
new 
schedule of individual dues, was ac 
cepted by Council at its October meet- 
ing and served as a basis for the sub 


sequent revision of the Constitution 


Tellers 
Fred J. 


In accordance 


Orman, Chu.irman 
with Constitutional 
provisions the Committee met following 
the close of the ballot 
counted the vote both on the National 
this the 


election and 


and Section offices. In Com 
mittee had the customary assistance of 
headquarters personnel both in the 
preparation of the forms and reports, 
as well as in the opening of the ballots 


and the making of a preliminary count. 
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present 


echnical 


eertific 


\ 
\ 


National Technical 


il committer 


seen by Marshall N 


or \ e-President. whe 


suunseling and in follow 
The work 


‘echnieal Direc 


was earrTi 


aquart 


nittes 


‘ { 
Sub ol 


nued tl 


neent, Chairman 


r of the Committee was held 


Cleveland at the time of the 1955 


echnical Conterence with sixteen 
hers and ( L, 


ittendance 


Crouch, Technical 


Director, in Interim re 


ports were received from several sub 


eral Secretary Re ports 


been assigned. Mi srainerd re 
viewed briefly the 1 ng of the CIE 
Natural Davlight Committee in Zurich 
n June 1955 and presented six recon 
ndations proposed by that cor t 


tee. Subsequently, letter ballot was 
circulated to all members of the Day 
(om tte requesting approval 
nents. Results were transmitted 
| S. Natio mmittee tor 
consideration 
= t hoes 
pointed or contint is follows 


ended 


Reporting 
Daylighting « eriors Chain 


J W (i 


preparil 


subeommittec 


econ pre 


hensive systen 0 su ssion to the 


Committee toward 
devising a mplhit ' ! ni he 
continued 
Availability Exterior) 
I Greene, This sub 


plete a final 


Chair 
subeom 


report tor 
ttee consi 
Brightness 
Chairman, W 
Co-ordinatin beommittee—Cha 
ooperation in the 


Hand- 


hook and for the School Lighting Com- 


an, R 


‘ 


preparaty 1? al mr the 
ittee Is In process 


Desian Pra 
B. S. Benson, J) 


Th cope of tl committee was to 


stud, published data on coefficients of 


utilization, room indexes, maintenance 
coefficients and other elements entering 
nto ealeulations for lighting design; 
develop standard methods for use in 
Society publications and report there- 
on, 

publication in 
(May 
1956, p. 385) of the full text and ap 


Zonal Factor Interfleet- 


This year saw the 
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pendix of the 
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ance Method of calculating coefficients 


of utilization 

The present subjects are now undet 
study by the committee : 
1) An alternate simplified procedure 
Step I of the Zonal Factor 
Interflectance Method. 


coefficient ot 


for 
Indirect component 
utilization data 
Investigation of roon 
mulas. 

Floodlighting ealeulations 
Maintenance factors including 
definition ) 
Standardization of caleulations for 
large area luminous elements. 


Relationship of minimum, max 


mu! and average illumination 
values 

In addition to the “basic” studies the 

committee ha ked on the 

of the “Caleulations” 

L.E.S. Lighting Handbook (TI 


tion) 


semba revision 
section of the 


rd Ed 


Edu tle 
H. H 


The comprehensive revision of 


Magdsick, Chairman 


periments with Light” for use in 


ondary school science classes was 


and submitted 


distribution of t! 


ouncil 
W ide 


authenti 


proved hy ( 


publication 


teaching mat 


practical and 


will bring about a more general 


rial 


understand ney ol principies ot rood 


lighting and of the varied and 


tant 


iW por 


role lig 


ht plays in human activi 


ties; and thus will serve also as the 


Society's 1 st effective means of inter 


esting high school students in 


prepar 
ing for eareers in this field 

Council approved the report on the 
the demand over the next five 


survey ol 


years for professionally trained illun 
neers. This report appeared 


issue of Iu 


nating eng 
in the July 
GIN EERIN¢ 

A subecom 


on eareer opportunities in 


UMINATING E» 


ittee has in preparation 
a brochure 
illuminating engineering, for distribu 
tion to engineering students 

At the 1956 Convention of the Amer 
Engineering Eduea 


Prof. E. M. 


Strong, with the help of other members 


ican Society for 


tion, on the initiative of 


Curriculum, 
the 


of our subcommittee on 


faculty members interested in 


teaching of courses in illuminating en 
gineering undertook the organization 
of a group within the Electrical Engi 
Inasmuch as a great 


er number of such fae ulty members find 


neering Division. 
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ASER 


AUS PICes and find there is a better op 


it feasible to participate under 


portunity to enlist the interest of ad 


ministrative officials of the engineering 


schools, the new group can more effee 


tively perform the function heretofore 


assigned to our subcommittee 


rgnting 
ange, (Chairman 
[wo subcommittee 


held 


meetings were 


during the both devoted to 


vear, 
working out details relative to the pro 
posed lighting 


Far 


rh Line 


supplement tor the 
Wiring 
with the Con 


Handbook. This is 


1955 de 1 


stead 
mittee’s 
on to that 


prepare a supplement 


ild reeommend types ot luminaires 
ent to be used tor the 


listed 


ind equipt 
ous lighting 
Handh Since the pu 
Handi kK is to 


mendations, it 


applications 
establish a lis 
only 
mart, the spacing 
outlets 

The two 


eeting were in the 


ot subcommiuttes meetings sine the 


entire Farm Lighting Committee was 
not called upon to work on the supple 
ent (dive 


meeting was held in Cleve 


land in Decer ber 1955, while the other 


Mad son, W 1s 
completion, the 


last 


consin 
por first draft 
the supplement will be re 


ittes 


viewed by 


he entire 


IES-ASH 
\ ilter 


1E J 


Sturrock, 


int ¢ 


ommiultec 
Chairman 


Studies are being continued on the 
“Thermal Aspects of the Lighting Sys 
tem” in anticipation of a second report 


(Part IT) the 


which 


contribution 
daylight 


analyzing 


electric lighting and 


make toward the required heating sys 
A first draft of the 


tem tora building 


studies was discussed at a July eor 


ittee meeting 

Plans for publishing Part I of the 
committee report were completed. The 
ASHAE was supplied with originals 
from which to reproduce 100 copies of 


the complete manuseript which they 


made available to their interested men 
In addition, the September 1956 
issue of the ASHAE Journal scheduled 


the the the 


bers 


section of report which 


committee reeommended for general 


distribution. Likewise, the September 
1956 issue of ILLUMINATING ENGINEER 
ING presented that part of the report 
as recommended for distribution to our 


men he rs 
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Illumination Perf 
Re mmendations 

B. S. Benson, Jr., Chairman 
The 


prepare illumination pertorn ance ret 


scope ol this Committee was to 
ommendations for luminaires contorn 
ing to CIE 
residential 
The 


porarily 


classifications, excluding 


this 
halted due to lack of 


work of Committee is tem 
factual 
information relative to luminaire 
brightnesses and their effeet on vision 
Studies 


factual 


undertaken by 


leading toward such 


data are now being 


others. When the result of these studies 
becomes available, work of this C 
ittee can resume, 
fre Liaghtina 
Lowell, JT., 


The Cor 


Chairman 
held 


vear. It has progress to re- 


imuttee two meetings 
during the 
port in the completion of subcommittee 
report “Lighting of Inspection Area 

Redwood Lumber 


submitted to 


Industry.” which 
The 


nittee at its second meeting set up the 


was Couneil Com 
subeom 


the 
Industrial 


organization of an enlarged 


mittee to prepare a revision of 


“Recommended Practice of 
Lighting” and to revise a section of the 
L.ELS. Lighting Handbook, FB. A. Lins 
day, Chairman. 

Several of the subcommittees have 
reported progress as follows 

Central Station Properties —L. G 
Parks, the 


revision of its report, “Lighting of Out 


Chairman, has completed 
door Areas.’ 

Work continues on “Lighting of Mis 
cellaneous Areas ” 
Arts 


Ralph Enghouser, Chairman, has con 


Graphic Printing Industry 
tinued its study of visibility measure 
ments of composing room seeing tasks, 
ind of eolor reproduction. 

Clothing Norman Kridel, 


the 


Industry 


Chairman, continues its studies of 


visibility of markings and the sewing 
of various threads on suiting materials. 
James Barnes, Chairman, 
the Part 
I—Laboratory Readings, and Part TI 
Field 
: publication. 
Mines C. 


continuing its study of types of equip- 


Sawmills 


is eoordinating two reports 


Studies, into a complete report 


M. Crysler, Chairman, is 


ment suitable for producing desirable 


levels of illumination for the tasks in- 
volved. 
Area S. H 


( lutdoor Productive 





rman, has laid out a com 


ve study program with railroad 


its first specific pro 


MeCulloch, Chairman 
Commercial 
Ze rsen, 


report on 


mittee on 


Kitchen Lighting, Carl W. 


(nhairmat con pleted its 


Lighting for Commercial Kitchens, in 


mended illu 


Is as to recor 


eolor tem pe rature ol 
and 


brightness controls 


for these areas 


tors 
pproved by Council 
[ILLUMINAT 
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Joel E 
ontinued its studies 
the 


Theatre 


ets during 


tudies of unif 


tor 


nd Churehe 


rman, has developed 
tor a report 


, yuipment Des 
, (Nairman 

mittee enor 
one sector 
The 


sub 


to revise 
Third Edition 

several 
Equipment and 
aties of Light Con 
Light 


1 hree meet 


meepts ol 


Mather 


ils Used in 


Control, 


Lighting 


vear, leading 


held during the 


ft of a report to be 


nan 


} 


ee reports the follo 
} } 4 . 
been accumulated for 


or the question and 


EN 


he report 

and low 

ts, ete., on 

ght output and color of 
lamps 


subeommittee on the devel 


a method of measvring and 


the color rendition proper 


ties of light sources continues its work 
under the chairmanship of Miss Doro- 
thy Nickerson. 

(4) The 


gather information on a 


committee has served to 
number of 
specific questions that have come to the 
Society Headquarters 

Lighting Maintenance 


R. L 


During the year, the Committee held 


Zahour, Chairman 
two meetings. 


Data accumulated from Dirtometers 
field for at least one year, 
Com 

the 


tor 


placed in the 
were compiled and studied by 
mittee n 
Dirtor 


this 


embers to determine if 


eter method was suitable 


meeting, 


the 


ser ond 


purpose At the 


Comn ittee members approved 


as a method of determining 


dirt 


Dirtometer 


the dust and collections on lumi 


_ vrs var 
re Suriaces over 


a a period or time 
This method ineludes determination of 
on as well as reflect 
ance 

We rT k Ww 


tees to arrive att 


dirt 


continue by subecommit- 


ethods for determin- 


lust and eollections on wall 


Data on aging of 


r suritaces 


sources are also being aceumu- 


Lighting 


set of 
Motorist” for use in the 
Day 1955. 
This document was 


the 1956 


ttee prepared a 
can pa gyn in 


revised for 


use in 


S-D dav ean paign. Sugges 


for Display of Traffie Lights and 
for 


tions 
a proposed systen rear lights for 


automobiles are under considera 


now 
ittee. Under eonsid 
the 


standard 


the 
a suggested project, 
preparation of a 


the 


guide or 


motorist on night 


practice for 


illa Presbrey, Chairman 
ous reasons the Committee 
o meeting this The 
ASA Z7.1-1942, Illuminating 


Engineering Nomenelature and Photo- 


year. 
status of 
Standards, 


etrie 


remains essentially 
as it was at the end of last y-ar: See- 
Photon etric Quantities ; See- 


Section 30, 


tion 05, 
tion 10, 


Characteristies of 


Radiation; and 
Surfaces and Media 
for Controlling Light, are considered to 


he complete and to need no review at 


The General Secretary Reports 


the The other 


are under consideration for thorough 


present time, sections 
revision, and it is planned to add at 


least one new section, on Light and 


Vision. 
Office Lighting 
John J. 
The 
Practice for Office Lighting was pub- 
ILLvu- 


Neidhart, Chairman 
revision of the Recommended 
lished in the June 1956 issue of 
MINATING ENGINEERING. 
Progress 
James H. 
The 
with the art of lighting throughout the 


McCulloch, Chairman 


Committee maintained contact 
world and prepared the yearly review 
of the achievements in the art of light- 
ing for publication in ILLUMINATING 
This 
a dramatic presentation as one ol 


the National 


n Boston. 


ENGINEERING review was given 


the 
Techni- 


features ol! 1956 


cal Conference 


ances, Interior Lighting 
Egeler, Chairman 
The Lighting for 


Land 


Subcommittee on 


Transportation, has underway 


revision of the Recommended Practice 
for this field. 
improvements in both the quality ard 
the the 
railway cars, buses, street and subway 
New 


equipments, as well as new light-weight 


The revision will include 


quantity of illumination for 


ears. sources, techniques and 


trains, warrant extensive changes. 


The 


has nearly completed its Report on a 


Marine Lighting Subcommittee 


Recommended Practice for submission 
to the Couneil. 

Residence Lighting 
Frank J. 
The 


tinued on a number of major projects 


Marriett, Chairman 


work of the Committee eon- 
ineluding the revision of the “Contem- 
porary Practice in Modern 
Traditional The Sub- 


committee on “Portable Lamps—Meas- 


Lighting 
and Interiors.” 
urement of Characteristics of Perform- 


ance” continued its study of instru- 


ments to measure loss of contrast due 
to specular reflection and degree of 
diffusion. The 


mittee on “Outline for Training Pro- 


shadow and Subecom- 


gram” was enlarged and strengthened 
and will continue to develop outlines 
designed for use by study groups and 
other interested organizations wishing 
ENGINEERING 
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to offer training programs on Residen- 


tial Lighting. 


Schoo Lighting 
J. M. Chorlton, Chairman 
The principal activity of the Con 
mittee has been the review of proposed 
revisions in the Standard 
Practice of School Lighting, 1948. The 
committee has received reports through 
deliberations of the 


American 


the year on the 
joint Task Committee composed of the 
Society’s representatives along with 
those of the School Committee of the 
American Institute of Architects 
the National of Schoolhouse 


Construction, co sponsors ol the Amer 


and 
Council 
ican Standard Practice of School 
Lighting. 

At the close of. the year, the Com- 
mittee was about equally divided on 
two controversial points which devel- 
oped around brightness limitations of 
in the direct glare 
rd brightness limitation to 


luminaires zone and 
the downw: 
reduce loss of contrast through specu 
lar reflection. Efforts continued toward 
securing agreement among the Cor 


mittee 


J. A. 


Bartelt, Chairman 


The Committee held one meeting, 


which included a technical conference 
at the Materials Laboratory. New York 
Naval Shipyard. The agenda included 
reports by subcommittee chairmen, sev 
technical 


eral papers, and a tour of 


the laboratory facilities. On another 
occasion, members of the Committee 
witnessed an interesting demonstration 
of the use 


Air-Sea 


Aeronautics, Navy Dept 


of searchlights on helicop 
ters for Reserve, by the Bu 
reau ol 
eontinued their re 


Subcommittees 


spective programs, as follows: 


Ernest Boghosian, 
A supplemental list of defi 
This, together 


previous list, has been com 


Nomenclature 
Chairman. 
nitions was prepared. 
with the 
piled into a report which includes a 
complete set of definitions applicable 
to searchlight technology. 


A. H. Clarke, 


A study is being made of 


Visibility of Targets 
Chairman. 
literature in this field. This study in- 
eludes a determination of the practi- 
eability of developing a guide which 
would include basic tables and charts 
for solution of target visibility prob- 
lems. 
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Pen 


Bureau of 


Visibility of Sources W. A. 
now, National 
Standards Report No. 4554 by Charles 
Douglas on “Computation of the Effee- 


tive Intensity of Flashing Lights” has 


Chairman. 


been reviewed by the subcommittee and 
is endorsed as a method of evaluating 


the effectiveness of searchlights when 
used for signalling purposes 

Light R. E. Faucett, 
A draft of a form for list- 


ing pertinent characteristics of search- 


Sources 
Chairman. 
light sources was prepared. Subcom- 
mitte members have submitted sample 
filled out to list 


of typical sources. The form is being 


forms characteristics 
reviewed for adequacy and complete- 
ness. When finally adopted, it will be 
circulated for general use. 


Opties D. Peterson, Chairman. 
This subeommittee is studying reflec- 
tor-source combinations, door covers 
and reflector manufacturing processes 

Testing H. Projee 
tor, Chairman. A draft of a proposed 
Guide for Photometric Testing of 
Searchlights was submitted by the So 
Committee 
The 


and a 


Procedures 2 


ciety’s Testing Procedures 


to the subcommittee for review. 


Guide was studied extensively 
revised draft was completed. The final 
draft was returned to the Testing Pro- 
cedures Committee for final review 
prior to publication. 

Latil, Chair- 


subcommittee 


Bibliography é.. Fe 
man. The bibliography 
has continued to compile references of 
interest in this field. 


tal lists « 


Two supplemen 
if references were supplied to 
during the 
these 


committee members 


past 


year. Additional copies of and 


previous lists are available upon re 


quest 


Signal Lighting, Elements of 
F. C. Breckenridge, 
During the past year the Committee 

} of 


the Elements which treats of the visual 


Chairman 


has devoted its attention to Part 


range of signal lights in preparation 


for publication during the coming year. 


Sports and Recreational Area Lighting 
Francis D. Wyatt, Chairman 
The 


February and held its first meeting in 


Committee was organized in 
April at which time 18 proposed sports 
lighting charts were reviewed for ap- 
At the next meet- 


ing in June, nine of these lighting lay- 


proval or revision. 


outs were approved by the Committee. 


Six proposed lighting layouts were re- 


turned to their sponsors for corrections 
or revisions. 

The Committee is working to com- 
plete 15 to 17 of the sports lighting 
layouts and submit these to Council 
before the end of the current year. 

The “Current Recommended Practic 
for Sports Lighting” issued in August 
1952 was recommended to the Athletix 
Institute of Chicago in the preparation 
of lighting information for their Hand- 
book. 


book on sports now being prepared. 


It was also suggested for a text 
The membership of the committee 
have started work on the next revision 
of the Practice” 
also on the proposed revision of a see- 
tion of the JES Lighting Handbook 


“Recommended and 


Standards of Quality and Quantity 
for Interior Illumination 
Glenn A. 
The 


the drafting of a 


Fry, Chairman 


Committee has continued with 


new report (#6) 
which is concerned with direct discom 
fort glare. The work represents a con 
tinuation of the project started under 
Dr. Guth’s chairmanship of this Com 
The work of the Committee has 


been carried on largely by correspond 


mittee. 


ence and the proposed report has gone 
through two separate drafts. 

During the year the Committee has 
been requested to undertake the for- 
that 
apply to reflected glare. It is planned 


mulation of a set of standards 
to carry this project through the pre- 


liminary discussion stage during the 


present year. 


Store Lighting 
C. M. Cutler, Chairman 
Work continued during the year on 
the Store Lighting Guide which is com- 
The draft of 


Section I and the first part of Section 


posed oft two sections. 
IT is in the final stage. Three sub-sec- 
tions of Part II are in various stages 
of draft form. Steps are being taken 
to select illustrations and specific de- 
sign data for inclusion in the Guide. 

During the year, the Subcommittee 
on Parking Areas and Service Stations, 
E. H. held two 


group meetings (Eastern and Western) 


Schaefer, Chairman, 


and considered the draft recommended 
practice on the lighting of parking 
areas, prepared by the Committee on 
Street and Highway Lighting. These 
meetings resulted in the production of 
draft 
thinking of the two groups. 


a composite representing the 


The General Secretary Reports 





Highway Lighting rechnical Conference based on Labora 


e K. Glass, Chairman tory Studies of Discomfort Glare at 
wing past practice the work of Street Lighting Brightness Levels con 
ttee is accomplished by sub ducted at Case Institute of Technology 
with final reports and re Standard Practice Chairman, C. 
ons requiring nearly unani \. B. Halvorson, is beginning to col 
) of the fell eammitin: ect comments and information towards 
eanearen tinal? eith these the next proposed revision of the 
ttees currently most active American Standard Practice for Street 
Underpass Lighting ind Highway Lighting. 
Me Swetiend. hes cas Roadway Lighting Principles 
report which is suggested irman, C. H. Rex, is undertaking 
report subject to subsequent prehensive investigation of meth 
ons as further research and evaluating street lighting sys 


ay warrant 
lL nder Fog Conditions High Speed Heavy 


BE. E. Paul, has been active Density Highways Chairman, 


up studies o thic pre hler ( lark has heen newly appointed 
undertaking to accumulate and 


literature and re 


vw all known 
on this problem, suggest addi 
heen develoned at the work with the vehicular 
sts, prepare suel 
are advisable, ; 


ende d Pr retiee 


prepared M4 
: ’Meara. Chairm: 
tted to ‘ leat . hairn 
ittee continued its 1955 


Equ pment Perfor 
rd the establish: ent 


indard Tor ra 


llunteers., ttees are working on 


reflectance i subcommittee of this 


subeommitter ot the 


S.M.P.T.F Television Lighting Con 


ttee. and a subcommittee of the So 


et he wre Light ng Subeon mittee 


number 


ane 
pleted in 


req ested 


been 


pr nit 


; ; 


ary Ri Der s 


(2) “Guide for Photometric Testing 
of Fluorescent Luminaires” (Revision 
of 1948 issue) G. A. Horton, Chair 
man. Revision of this Guide is now in 
process, 

(3) “Guide for Photometric Testing 
of Fluorescent Lamps” (Revision of 
1948 issue) A. W. Weeks, Chairman. 
This Guide has been completed and is 
now in process of approval by letter 
hallot. 

(4) “Guide for Use t Portable 


Photometers” (Revision mT Re 
port)—G. A. Horton, Cl ' Work 
in progress 

(5) “Guide for the Photometrie 
Testing of Outdoor Fluorescent Lumi 
naires” J. S. Franklin, Chairman. 
This Guide has been completed and is 
now in process of letter ballot 

(6) “Guide for PI 
Searchlights” A. E. Kraweek, ¢ 
man. This completed Guide has been 
submitted to the Testing Procedures 
subcommittee of the Searchlight Com 
mittee for review and co 

(7) “Guide for Electrical 
ments of Mereury Vapor L 
S. Franklin, Chairman - Guide 
was approved by Coun tits Febru 
ary meeting 

(8S) “Guide for the Photometrie 
Measurements of Mereury Vapor 
Lamps” J. S. Franklin, Chairman. 
The second draft of this Guide has 
been submitted to the entire committee 
for review and comments 

(9) “Practical Guide 1 P 
etry” Phelps Meaker, Chairman. 
Work is in progress on this Guide 

(10) “Guide for Reporting General 
Lighting Equipment Engineering Data” 
Elden Witte, Chair The third 
draft of this Guide was 1 ewed by 
the entire Committee. 

(11) “Practical Guide for Bright- 
ness Measurement” Paul H Lam- 
on, Chairman \ revised draft was 
submitted to the entire Committee at 
the June meeting 


(12) “Guide for Colorimetry”—Ray 
P. Teele, Chairman. The work on this 


Guide is just getting under way 
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INSTALLATION AT PAGEL’S MEN'S STORE, 36 EAST MAIN ST., NORRISTOWN, PA. 


Lighting a Men's Clothing Store 


LIGHTING OBJECTIVE: To provide general illumination, downlighting for appraisal, and a pleasant 


atmosphere for shopping in a men’s appare! store. 


GENERAL INFORMATION: A complete line of men’s accessories and apparel is merchandised in 


the area shown in Fig. 2. The ceiling height is 9 feet 6 inches. Colors and reflectances within this 


area are as follows 


Ceiling 
Walls 
Valances 
Cases 
Tops 
Sides 


Floor 


Color Reflectance 
White SO% 
Beige H0% 
Beig« 23% 
Grey mahogany 
Grey mahogany 
Mottled brown 


(over) 


{te ‘ON ona ‘V'I'V 





Lighting a Men's Clothing Store (Continued) 




















A — Lighting Products Inc. catalog No. THR440 equipped with four 40-watt T-12 standard cool white fluorescent lamps 

B — General Lighting Co. catalog No. 258 equipped with one 150-watt R-40 flood or spot lamp 

C — Gotham Lighting Corp. catalog t £1274 equipped with one 300-watt IF PS-30 lamp. 

D — Metalcraft Products Co. catalog No. 440! 48-inch fluorescent channels equipped with one 40-watt T-12 standard coo! white 


lamp 


INSTALLATION: Pig. 2, a plan view of the area, shows the luminaire locations and manufacturers 
data. The average level of illumination is 66 footcandles 


Brightnesses are as follows 


Ceiling Cases 

darker area 11.6 ft Tops 

above valances 55 ft-L Sides 
Walls Floor 

above valances Luminaires (A 
Valances ft crosswise at 45 


ongitudinal at 45 


Lighting designed by Solomon Kaplan, Registered Architect, 2120 Spruce St., Phila- 
delphia, Pa. Store designed by Solomon Kaplan. Electrical Contractor, Morris 
Newmark & Bro., Inc., 1924 Arch Street, Philadelphia, Pa. 


Lighting data submitted by George C. Linthicum and George T. Anderson, Jr., Lighting 
Engineers of Philadelphia Electric Co., 211 S. Broad St., Philadelphia, Pa., as an 
illustration of good lighting practice and to aid in the design of similar installa- 
tions. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXI 12-56 





A. Homer Manwaring 


A. H 
LE.S. in ' 
ber ll ’ > : in 
months. He was 44 years old 


Mr. Manwaring’s last 


nwaring, Pr 
lied Sunday, Nove 


illness 


pubhie 
ance before an I.E.S. group 
the National 


3oston last September, where he 


Technical Conference in 
partici 
pated in the ¢ 
Novem 


During his term of office 


ing Presidents of the Society (se¢ 
ber IE, Pp iA 
two years ago, Mr 


Manwaring attended 


Regional Conference of I.E.S., and 


every 


Plastics Engineers To Hold 

Three-Day Conference 
“Fifteen Years of Plastics Progress” is 

the theme for the 13th Annual T* 


Conference of the 


chnical 
Society of Plastics 
held in St 
January 16-18, with headquarters at the 
Hotel Sheraton-Jefferson. 


Registration fees for the 


4 


Engineers, Inc., to be 


Louis 


conference 
are: members of SPE, $10; non-members 
of SPE, $15; ladies, $5. Further infor 
mation may be obtained from the Society 
of Plastics Engineers, National 
tive Offices, Suite 116-18, 34 East Putsaam 


Ave., Greet h, 


Execu 


Conn 
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‘onvoeation Session honor- 


jompany 
Secreta 
War Production 
& one ¢ e you Mr Manw 


ndustry. In 


? thot 
Oo er 


is named Exe 
Manag 
etrical and Mar 


and a 


General 


y’s Board of Directors 
NEMA, Mr. Manwarir 
for his work with their ene | Secretary 
National Vice-President, 


President of I.E.S 


continuously, a member 
g incil from 1948 through 
1948-195] 
xy Section, and for his serv is a 
t and Highway Light during 1953-1954 
isory Committee of the time of his death he was*Chairman of 
the Nominating Committee, and a mem 


Mr. Mar ber of the Committee on Medal Award 


Research Symposium Held on Light and Vision 
Illuminating Engineering Research Institute Is Sponsor 


brought wether the relationship of lighting to seeing and 


ng, and outlining the findings to date 


under way on from their researches. Six main subjects 


color, was held _ were discussed, each presenting basic con 


6. at Cornell cepts governing lighting practice : nd an 


University, aca, y Sponsor fi ip-to-the-minute review of current re- 


searches in those 


fields earches cov 


How We See 


is the Illumina 
Institute \ 


the arrangements for the meeting, inclu tity of illumination necessary 


this unusual meeting w 


Engineering Research ered included: 1 Quan 


Qualty 


ing housing for those attending, were aluation and el'mination of 


under the direction of C. L. Crouch, See Color for living Researches 


retary of the Research Institute, and abroad Instruments for field evalua 
Prof. E. M 
Symposium sessions were held in Phil F'ull text of all of thes« 


lips Hall, 


building at Cornell 


Strong of Cornell University tion 
reports, from 


beautiful new engineering tape recordings, will be available some 
affording excellent time within the next month or two. Re 
Some quests for this material may be directed 
meet to Prof. E. M 
Ithaca, N. Y. 


page multilith summary of all of the lee 


facilities for the research lectures 


120 people attended the three-day Strong, Cornell Univer 


ing, many of them on their way the sity, Meanwhile, an eight 
I.E.S. National Technical Conference held 
in Boston the following week. tures may be obtained from C. L. Crouch, 


LES 


The symposium’s program also included 


Fifteen distinguished research scientists at headquarters 


were presented during the 


ach dis 


Symposium, 


ussing the latest developments in a number of social features enjoved by 
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How We See 


Quantity of Illumination 


Quality of Ilumination 


an I. J ! 2 M 


Lecturers — Symposium on Light and Vision 
Cornell University 


HOW WE SEE — Speakers are, |. to r.: E. M. Strong, QUANTITY Session — Leonard C. Mead, H. R. Blackwell 
Session Chairman; C. L. Crouch; Warren S. McCulloch; and Glenn A. Fry. 
4. F, Wakefield; Franklin M. Foote; R. G. Hopkinson. 


QUALITY Session — Left to right: J. J. Neidhart, Session COLOR Session —- Harry Helson; Dorothy Nickerson; 
Chairman; S. K. Guth; Glenn A. Fry; John Chorlton; and Warren B. Reese; Ralph Evans; Deane B. Judd, Session 
J. M. Fugate. Chairman; and R. D. Burnham, 
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FIRST meetings of the year feature the handing over of 
the Section Chapter gavel to the incoming Chairman. In 
the photo at left, Southeastern Regional Vice-President 
J. D. Mitchell presides as outgoing Chairman of the 


Beginning the 


New Year 


In October 


PRESENTATIONS of Fellow and Member Emeritus 
certificates also featured on “first meeting” programs. 
In photo at left, Milwaukee Section Chairman William 
Lisch presents the Fellow certificate to C. N. Laupp. In 


DECEMBER 1956 


Suwannee River Chapter presents the gavel to incoming 
Chairman A. H. Bruning. In the Eastern New York Sec- 
tion ceremony, photo at right, incoming Chairman Cobe 
Hollister (left) receives the gavel from Art Peabody. 


1956-1957 Chairman of the Corn- 
husker Chapter Ford Bates receives the 
gavel from outgoing Chairman, C. P. 
“Pete” Haas, at the first Lighting Con- 
ference of the season in Omaha, Octo- 
ber 12. Midwestern Regional Vice- 
President Joseph Schneller and Chi- 
eago Section Chairman Erie Church 
participated, along with Thomas Sidlo 
of Kansas City and _ past-Chairman 
Robert Gibb. Program Chairman for 


he Conference was John Peterson. 


photo at right, at Michigan Section meeting Earl A. 

Anderson (left), newly-elected Fellow, and W. Clifton 

Randall, Member Emeritus, hold their certificates after 
presentation by A. C. Sangster, I.E.S. Director. 


Lighting Vews 





Research Abroad 


Instrumentation 





STORE Lighting Conference was a two-session clinic held by the Michigan 


Section. Shown here are speakers, Lloyd Crotser, Hugh Dutter and Robert 


Dorsey, with Program Chairman James F. Finn. 


Michigan Store Lighting Conference 
Scores Huge Success 


session conference on store light 


Michigan Section, 


rht pe ople to 


the subject. 


SCROLL of Honorary Membership in 1.E.S. is presented to Dr. Irving Langmuir 


by 


President R. F. Hartenstein. 


Left to right are: Henry L. Logan, Mr. Harten- 


stein, Willard Brown, and Dr. Langmuir. 


ening session, on applications, 

er 9 at the 

conference at 

egist from Toledo, Grand 

, Lansing, Flint, Saginaw and Pon- 
addition to Detroit 

vere Lloyd W 

Lighting Sales 


who spoke on Exterior Light 


W estinghouse 
Engineer, 
ng; Hugh Dutter, Pittsburgh Reflector 

Sales Engineer, on Window Lighting; 
1 Robert Dorsey, General Electric Store 
ighting Specialist, who covered Interi 
1 Aecent Lighting 
conference planning, which 
to insure the success of the p 
gram, included the mailing of 40,000 
vitations to all segments of the electr 


ndustry and 


i 39.000 store 
stern Michigan 
Program el 


Commer 


Honorary Member's Scroll 
Presented to Dr. Langmuir 


In ceremonies conducted at the General 


Electric Research Laboratory n Schenee 
tady, Dr. Irving Langmuir, Nobel Prize 
winning scientist, was made an honorary 
member of the Illuminating Engineering 


Presentation of a special scroll 


Society 
was made to Dr. Langmuir by R. F. 
Hartenstein, immediate past-president of 
I.E.S. Also present for the occasion were: 
Henry L. Logan, chairman of the special 
1.E.S. Committee on Honorary Member 
ship; Willard Brown, I.E.S. past-presi 
dent; and to honor their colleague, Drs. 


Continued on page 13A) 
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Jefferson Ballast for 800 MA 
High Output Fluorescent Lamps 


This Jefferson Ballast is designed to give 
you Full-Rated light output as specified by the 
lamp manufacturer. 
Only Jefferson has succeeded in designing and manu- 
facturing a ballast for two HO 96T12/RS or two 
HO 72T12/RS lamps capable of giving full light output. 
COMPLETE , Applications include medium and high bay indus- 
~ a 


BALLAST Ss trial and commercial locations where high output is 
. 


SELECTION required. 


It is recommended that surface mounted fixtures be 


DATA 
. checked for conformance to UL temperature 
New Technical Builetin B560- a a4 
—l-e4 


10 gives complete selection 
data on the entire Jefferson 4 
Soflest Ene in compedt, casy- Remember—for full light output from the new High 
to-vse form. Write for your 


copy today! Output lamps, insist on Jefferson Ballast No. 254-721! 


requirements. 


PRIMARY 118 VOLTS*—60 CYCLES—HIGH POWER FACTOR 





Approx. So - , 
und Minimum Operating 
Catalog No. Watts Lamps MA pre Group Temperature 


(2)100/105 | (2)96T12/RS | 800 + 50°F 


254-721 38 
(2)85 (2)72Ti 2/RS 800 aor 



































Length 14 5/16”, Width 3%”, Height 2%”, Mtg. Centers 13%”. 
*For 277 Volt lines, specify Catalog No. 254-728. 


gy Jefferson Electric Company 


=—t BELLWOOD, #t*LtLtinoise 
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There is a place for 


Dramatic LUVE-TILE 


in every new building...or re-lighting job 


i cer vn me One-foot Square Louvred Panels Offer 


hinged down from 


emner sie OF Com Practical, Creative Advances Over All Other Types 


pletely removed 


for cleaning —Particularly for Small Areas 


Hinging arrange Versatile handsome — highly flexible, Luve-Tile is the 
ment also holds the delight of architects, illuminating engineers, contractors. 
“Luve-Tile" firmly , 
n position No bars Designed by Wilson Engineers — manufactured under 
= hannels are Wilson patents — it is(1) Easy to assemble to suit any area: 
necessary < ' z 
no custom-made work necessary. No horizontal bars or 
, rosettes required. (2) Easy to maintain — rigid, light in 
> weight — easy to remove and wash. Dirt collection is re- 
Below . Recent installation of “‘Luve-Tile”’ tarded — does not hold insects, foreign matter. (3) Easy on 
demonstrates flexibility and dramatic ap the budget — Sprinklers and air ducts are concealed and 
pearance. wiring and other work may be simply surface mounted. 
Also low-cost acoustic material may be sprayed on the 
cavity above the tile for sound proofing. LUVE-TILE is 
practical and economical to use in any area, right down toa 
few square feet. It is also widely used in display for special 
effects 


- 


Write for Luve-Tile Catalogue section No. 8. 


“Engineered Seeing” 


J. A. WILSON LIGHTING & DISPLAY INC. 


260 DELAWARE AVE., BUFFALO 2, N.Y., PHONE MOhawk 5596 


ILLUMINATING ENGINEERING 





William D. Coolidge and A. W. Hull, 
former director and associate director, re 
spectively, of the G-E Research Labora 
tory 

Other Honorary Members of the Soci 
ety were Thomas Edison, Edward Nichols, 


Andre Blondell and Elihu Thompson. 


Commercial Lighting Design — 
Six-Week Course in Buffalo 


A six-week course, of two-hour sessions, 
in practical lighting application was 
offered by the Western New York Section 
of I1.E.8., October 8 through November 
15. The course, which was under the di 


rection of J. F. Parsons, Chairman of the — : a ’ , 
LIGHTING course sponsored by the Western New York Section has registration 


of 43. Course was under the direction of J. F. Parsons, Chairman of the 
Section’s Special Activities Committee, 


Section’s Special Activities Committee, 
was for the purpose of providing ground 
ing in the fundamentals of good current 
commercial lighting practice. Registra- 


tion was 43 for the classes, which were 








held in the Electric Building Auditorium 


in Buffalo 


Expansion Planned for 
Certified Lighting Program 


Representatives of four national elee 
trical associations met with the Executive 
Committee of the National Lighting Bu- 
reau, National Electrical Manufacturers 
Association, November 9, to discuss meth 
ods of expanding the operation of the 
bureau’s Certified Lighting Program. 
Representatives were present from the 
International Association of Electrica 
Leagues, Edison Electric Institute, Na 
tional Association of Electrical Distribu 
tors and the National Electrical Contrae- 
tors Association 


In a report of the progress which has 


AT THE 1956 Conference on Color, Light and Design, sponsored by the Resi- 

dence Lighting Forum of the Michigan Section, LE.S., the speakers featured 

were: left to right, Professor Arre Lahti, H. Creston Doner, Miss Myrtle Fahs- 
bender, E. W. Commery, Miss Mary Taepke, and Bruce Bradshaw, 


been mad: by the three year-old Certified 
Lighting Program, Bureau Manager L. ¢ 
Messick reported that 18 bureaus are now 


In operation 





, Michigan Residence Lighting Forum 
Deadline — February 1, Reports on 1956 Conference 
For 1957 Conference Paper Outlines The report has been made on the Color 


A deadline of February 1 has been set, by the I.E.S. Papers Light and Design Conference for 1956, 
sponsored by the Residence Lighting 


Committee, for outlines of proposed papers for the 1957 National 
Forum of the Michigan Section. The 


Technical Conference. Outlines of proposed papers, in triplicate, 
; second annual one-day meeting attracted 
should be mailed to: 98 full registrants and 55 students. The 
sessions were held at the Detroit Edison 


H. F. Davidson, Chairman 
Auditorium in Detroit and the program 


I.E.S. Papers Committee 
c/o Hydro-Electric Power Commission of Ontario 

620 University Avenue Welcome— Mrs. Mariquita Dygert, Home Serv- 
= ice Division, The Detroit Edison Co 


Toronto 2, Ontario, Canada Opening Remarks— Harry Robbins, Chairman, 
Residence Lighting Forum 


was as follows: 


(Continued on page 14A) 
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DINNER meeting of the Central New York Section in October was held at the 
Link Aviation Plant, Binghamton, N. Y., with an attendance of 77 members and 
guests. After dinner slides of the plant and products were shown by Link engi- 
neers, followed by guided tours with demonstrations of the lighting and the 


manufacturing processes. 
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CHARTER of the newly-formed Yankee Chapter of LE.S. is presented to 
Chapter Chairman Arthur C. Brodeur by R. F. Hartenstein. Presentation was 


made during the National Technical Conference in Boston last September. 


At the Utility Conference, October 30-31. 


H. A. Hutchinson, C. W. McCormick. 


qriimg Vews 


Continued from page 13A 


The Enigma of Design and the Consumer 
Professor Arre Lahti, School of Architecture 
and Design, University of Michigan 

few Horzions of Color in Architecture and 
Design H. Creston Doner, Director of 
Design, Libbey-Owens-Ford 

How to Create a Color Scheme Bruce Brad 
shaw, J. L. Hudson Co 

Licht and Lighting in the Home E. W 
Commery, General Electric Co 

Lighting for Family Living Miss Mary 
Taepke, The Detroit Edison Co 

Modern Lighting Designs for Kitchens and 
Bathrooms Miss Myrtle Fahsbender, West 
inghouse Electric Corp 

Coordination of Decoration and Lighting in 
the Complete Home E. W. Commery, Gen 
eral Electric Co 


Lighting Fundamentals Course 
Scheduled at McGill 


A Fundamentals of Illumination course 
is scheduled to be given by the Depart 
ment of University Extension, McGill 
University, Montreal, starting January 
22, 1957. The ten two-hour lectures will 
be held at the college’s Engineering 


suilding. Fee for the course will be $20. 


Eastern Utility Conference 
Sponsored by Holophane 


Twenty-four utility lighting engineers 
representing nine utilities in the states of 
Connecticut, New York and New Jersey, 
took part in a two-day Advance Engi 
neering Conference at the Light and 
Vision Institute of the Holophane Co., in 
New York City October 30 and 31. The 
program covered current lighting trends, 
markets, and engineering features of de 
sign and application, ending with a semi 
nar on “Relations among Electric Utili 
ties” which was held at the Edison Elec 


trie Institute New York headquarters 


Continued on page 17TA) 


J. F. Dickerhoff, R. O. Mills, E. R. Drechsel. 
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“Once upon a time” 
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Peep time... 
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“Water, Daddy" 


The new age of lighting is here! 


Specify LUXTROL Light Control! 


Only once in a long, long time does something as dra- 
matically new as LUXxTROL Light Control come your way! 


Take full advantage of this new concept to dress up 


your clients’ homes with light. To give them extra dis- 


tinction and appeal! 


LUXTROL Light Control creates any level of light... 
from dark to full bright! Just by turning a dial! 


Look at the nursery scenes above. How easy it is, with 
LUXTROL, to dial just the right light for reading. How 


gradually, gently, you can diminish light . . . to puta child 


in the right mood for sleep 


Notice how you can dial a soft light for baby-checking. 


CTRIC COMPANY 


Or get a slightly higher level of light for answering “night 
calls” y 

lhe nursery, here, is used only as an example. It is just 
one of many rooms where LUXTROL gives lighting con- 
venience and decorative effects never dreamed of before. 
Actually, LUXTROL can be used to advantage in every 


room in a house. 
LUXTROI 
a rheostat. It is precision-engineered 
Approved by Underwriters’ Laboratories. Low-cost 
Consult your contractor for all the facts 
about LUXTROL Light Control. We'll send you LUXTROL 
literature. Mail the coupon. 


not 


sale. 


is a cool, efficient autotransformer . . . 
silent 


electrical 


COCO SOE HOSES EEE SOOO SESE EES EOEOEEEEEES 
THE SUPERIOR ELECTRIC COMPANY 

4126 Demers Ave., Dept. I 

Bristol, Connecticut 

Please send + aon new Luxtrow Light Control... 
and the names i contractors in my 
Name 

Street 

City Zone Siate 


area 
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GIVES TROFFER APPEARANCE — 
TROFFER LIGHTING PATTERNS — 


without 


ee TROFFER EXPENSE 


PLASTIC DISH TYPE LENS 
OR 
PLASTIC LOUVER 
WITH 
2 or 4 40-Watt T12 Rapid Start Lamps These 2 Eastern units unquestionably represent 
or ‘ . . 
4 20-Wett 112 Trigger Stert Lomps the year's first advancement in commercial 
lighting. Here you have abundant, glare-free 
illumination from a unit that is less than 3” 
deep. In addition, virtually every geometric 
lighting pattern known to engineering can be 
achieved with these units, yet the cost is far 
less than a troffer instaliction. 
Before you buy lighting, be sure to get the 
facts about Eastern's Rectilinear Illumination 
— you'll be glad you did. 


weie)6CrEE ASTERN FIXTURE COMPANY 


gno'™ 170 VERNON STREET, BOSTON 20, MASSACHUSETTS 
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Rochester Section Celebrates 
Tenth Anniversary 
The tenth anniversary « e Ro 
LE.S., was celebrated Octobe 
ner-dance honoring 
the Section and 
President Marsha 
Mayor Peter Barry 


TENTH Anniversary of the Rochester Section was observed with a dinner-dance 
October 8. Seated at the head table are: R. Bruce Thompson, Section Chairman; 
Mrs. Thompson; Mayor Peter Barry; Mrs. Kridel; Norman T. Kridel, and 1.E.S. 
President Marshall N. Waterman. Past-Chairmen of the Section, with their wives 


are seated at the two round tables directly in front of the head table. 


Mo. announces the appointment of James 
F. Whitehead as Executive Vice-Presi 
lent of the company ni George J. 
Taylor : ce-President in charge of 
ration. Mr. Whitehead was 
er President in charg of 
es and Mr. Taylor was Eastern Dis 
et Sales Manager. Both men are active 

n LE.S., Mr. Whitehead having r 

ed as Director and Mr. Ta 


ently being the Soecietv’s Junio 


fluoresecen igh ig | ch =: 
1y Richard G. Slauer, oe 
ently named fixtures sales manager for , 


, iw produc tepo ry te Mr . = : P -_ . 
ghting | Reporting ‘ : INCOMING Chairman of the Rochester Section, R. Bruce Thompson, is sworn 
wane? oro ve Oo roo rs: C.J. i on the L.E.S. bible (the I.E.S. Lighting Handbook), obligingly held by Peter 
Kelleher, north: = ‘ _ we ree Barry, Mayor of Rochester. President Marshall N. Waterman officiates at the 
one, Paul P. a ceremony and other participants are Fred Schmidt; Norman T. Kridel, Chair- 
southeast at _ Ga.; Robert Le ion of the Special Meeting, and William S. Barclay, a recent past-Chairman of 

Kuschwa, centra t Chicago; John | i 

the Section. 
(,.. Felton, southwest i, Dallas, Texas 
1 Robert J. Delander, 


of Electrical Engineers, was elected the firm of Haas, Register, Cummings & 
president of the Engineers C« Hutchinson, Architects & Engineers. Their 
fessional Development ; e 24tl office is located in the Haas Building, 115 


ompany, Sola Ele« unada) Ltd., i ial meeting of i roup i { Park St.. Jacksonville, Fla 


headed by J. R. McGovern, Managir 


lireetor. Mr. MeGovern, who has been Louis L. Nealon has been appointed 


vith Sola for the Announcement of the formation of a district sales manager of the Belmont 
at the new vy architectural and engineering firm in district for the Lamp Division of West 

ympany’s address, 102 Laird Florida has been made recently. J. Brooks nghouse Electric Corp. The Belmont dis 
ronto 17, Ont Haas, architect; George R. Register, trict comprises Maine, New Hampshire, 
mechanical engineer; Morris V. Cum- Vermont and eastern Massachusetts. Mr. 


and James N. Nealon will make his office at the com 


District Sales Engineer 


past two years, will be lo« ited 


Morris D. Hooven, of Montclair , mings, electrical engineer; 
former president of the Ameri ! Hutchinson, civil engineer, have formed tinued on page 18A) 
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1956 


December 13, 1956 


‘ 


1957 


January 16-18, 1957 
| ? \ 


January 21-25, 1957 
Statler. New Yor 
January 28-31, 1957 


Pebruary 14, 1957 


Pebruary 17-20, 1957 
Sig tion, Annua 


Park 


Pebruary 25-28, 1957 

stir \ t 
‘ 1] Meeting. C) 
Pebruary 25 - March 1, 1957 
t ' Heating and Air 
March 11-14, 1957 
Ma ers Acs 
March 28-29, 1957 
‘ t Confere ‘ i 
Sov ic press Hote 
April 3-5, 1957 
April 8-11, 1957 


York 


Cor 


Apri. 11-12, 1957 


\ 


April 18, 1957 


April 28-30, 1957 
Conferet 1 n 
Hl j ' Ok 

April 28- May 3, 1957 
Picture and Telev 1 


He Va net nm ¢ 


April 30- May 2, 1957 
Meneses Cit Mo 


May 6-8, 1957 Air Conditioning and Re 
frigeratioa Institute Annual Meeting The 
Homestead, Hot Springs, Va 


May 9-10, 1957 Midwestern Regional Con 
ference Iuminating Engineering Society, Hotel 
ate Milv ikee, W 


May 13-14, 1957 Great Lakes Regional 
Itiuminating Engineering Society 
Pantlind Hote irand Rapids, Mich 


Conference 


May 16-17, Canadian Regional Con 


ference, Illuminating Engineering Society, Hote! 


Sheraton Br gara Falls, Ont 


May 23-24, t Central Regiona 
Conference, I iting Engineering Society 


W um Penn Hots *ittsburgh, Pa 


June 4-6, 1957 ectrical Industry 


s w, Conrad Hilte hicago, Ill 


June 12, 1957 Meeting, New 


x } 
June 13-14, 19 Northeastern Regiona 
Conference, | nating ngineering Society 


tel Statler, New 


June 24-28, 1957 merican Institute of 
I r Summer General Meeting 


Electrical Engines 
Montreal, Que 
August 28-30, 1957 American Institute of 
Electrical Engineers, Pacific General Meeting 
Yakima, Wasi 


September 9-13, 1957 INuminating Engi 
neering Societ Nationa ~chn il Conference 


Biltmore Hot Atlanta, Ga 


October 6-11, 1957 Society of Motion Pi 
ture and Television Engineers, Hotel Statler 
New York, N. Y 


October 7-11, 1957 American Institute o* 
I trica Engineers Fal General Meeting 


Chicage 


October 21-25, 1957 National Safety Cour 
45th National Safety Congress & Exyosxi 
| age 

November 11-15, 1957 National Electrica 

Manufacturers Association, Traymore Hote! 


Atlan Cit 
November 18-21, 1957 10th Exposition of 
the Air-Conditioning and Refrigeration Indus 


Pier, Ch Azo 


OUTDOOR Parking Area Lighting was topic at the October 16 meeting of the 


Western New York Section. 
Wreoff; Roland Hepworth: 


At the speakers’ table, left to right, are Frank 
Thompson, Chairman of the Rochester 


Section on a visit; Neal Jacobus, Moderator; Byron Lyth, Section Chairman; Al 


Shultz, and Jack Doyle. 


mny 


Brighton 


Sylvania Electrix Products Inc 
named William L. Friend, of Los A: 
oast regional = sales 
ghting Division. Mr 
Friend, in ’ appointed Thomas 
J. Holland di t snles manager fo 
ighting in the Seattle area, and Mr. Ho 
has named Garland R. Barlogi to 
if district sales supervisor 
ighting in the Portland area For the 
los Angeles area, Mr. Friend has name 
J. Clayton Stephens as district sal 
manager and ¢ harles H. Connely ! 


en appointed assistant district lig! 


Another Svylv poomtn t. in tl r 


Midwest region, i i of Marvin V. 


Schylling te the os F district sales 


manager in the St 


Ralph L. Huse, fo 
iger of lighting sa 
(o., has joined the 
b eatatons 
Manager, FE 


Columbus-Central 


s formerly 


Norman H. Scott | 
resentative for W 


n Toronto. On 


Mr 


sales organization o eral Eleetrie’s 
Lamp Divisi has been announces 
George E. Nelson, manager of Largs 
Lamp Northern Sales District for 7 
vears, and with for more than 
ars, has retired in ccordance with t 
company’s pension plan Named to sue 
eed Mr. Nelson as manager of the Nort! 
ern Sales District is Michael C,. Finn. 
Mr. Finn has been Sales Manager of the 
division’s Photo Lamp Mid-States Sales 
District with le iarters in St. Louis 
Advancing to sueceed Mr. Finn at St 
Louis is William J. Speckerman, who 
has been serving as Large Lamp Retail 
Sales Specialist at division headquarters 
it Nela Park, where he is being succeeded 
by Williem M. Kirkpatrick, former!) 
Sales Promotion Specia‘ist for the Buck 


eve Sales District 


Continued on page 20A 
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THE LIGHTING SYSTEM THAT 


goes together on the floor 


and saves 50% on Installation costs 


The new Gibson OrtHno Fixtures mount on a special channel 
called the Uni-Race. In the photo above, the telescoping sections 
of the Unt-Race are being assembled on the floor in a matter of 
minutes. The receptacles which come with each 4-foot section are 
connected as shown in the inset. The light but rigid Unt-Race in 


24’ 18’ lengths is easily lifted and hung directly joists 
24’ to >» ke igth r \ ilted an ing ¢ rectl; on jol ts, SNAP—IT’S UP * Connection ts made through 


beams or stems. The fixtures simply snap into place on the a built-in plug in the fixture which engages 
Uni-Race which holds them in perfect alignment. eae snengtumD On She NOU-RACE. Any Watuas 
may be put up or taken down at will with- 


An easier, faster and far better job! Is it any wonder that out interrupting other fixtures on the circuit 
contractors report savings of more than 50% in labor and 
materials on Gibson OrTHO Installations? 

Wouldn't you like more information about this totally new 
concept in industrial and commercial lighting design? Drop us 


a line today. We'll send you the whole story. 
Model 77-424X 


COMMERCIAL 


Model 88-221X 
VARIABLE SPACING * ORTHO units may be 
z mounted in continuous rows.or spaced at 
~» intervals of 4, 8, 12 or more feet. Fixtures 
q thay be added, removed and rearranged 
any time by one man without tools 


® AND PAT. PENDING 


GoouLy 
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Open Letter to 1.E.S. Members 


of the above ten men, plus the 
Regional Viee-Presidents and your Na- 


tional Officers, is most anxious to lend 
lp to vour individual efforts. Most 
members of this Committee have 
erformed exceptional services in 


Soci 


vhich are do 
dividual mem 
ieserve recog 
on with Eri 
irence Clark 
iirman has come 
ean not help but 
Philadelphia Sec 
is Chairman 
is Membership 
ampaign planned MONEY, money, money — winners of 
The Michigan the membership contest in the Western 
is Chairman New York Section receive checks from 
Membership Bob Herget (center), membership 
chairman. At left is Will Hayes, first 
place, and at right is Byron Lyth, see- 
ond. Third place winner, not shown, 
is.Lon Meredity. 


her 
embers 


ending Deaths 


~< A. L. Clark, ' 
John M. Cole, New Y« 
Hareld Y. Crounse, N: 
E. Way Flaharty, Ma 
Mortimer Freund, \: 
W. A. Munding. Mid 
Joseph P. Orzech, \ 


Gordon R. Shuck, 


Russell L. Test, ' 
Lawrence Voss. est 
Julius H. Hagenguth, 
Ge ‘ 


t 


Carl S. Long, Jr. 


Arthur A. Berard, pres & ' l ; } 


Chalmer J. Ca- 


thona snics 
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GENERAL ELECTRIC ANNOUNCES THE 
MOST SIGNIFICANT DEVELOPMENT IN 
BALLAST DESIGN SINCE THE 
INTRODUCTION OF THE 
CERTIFIED SLIMLINE BALLAST 


Important news for: 


FIXTURE MANUFACTURERS 
ARCHITECTS 

CONSULTING ENGINEERS 
ELECTRICAL CONTRACTORS 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 





“Three years ago they said 
it was impossible to 
design this ballast!” 


But General Electric did it. A small group of General 
Electric Ballast Department engineers accepted the 
challenge. Result: the G-E 6G1010 shallow-height 
ballast. This new ballast is smaller, lighter, more 
efficient and better insulated than any other ballast 
now available for 430 ma 96T12 slimline two-lamp 
applications. Moreover, it’s the quietest ballast of its 
rating on the market today. 

Electric and magnetic circuit innovations, the solu- 


: 


SMALLEST SIZE ‘“‘The new 6G1010 shallow-height ballast is 


mom 
))y 


; 
. 7 
: ~ 
% 


only 1 
cross-section —with an over-all length of 11°,” and a mount- 
ing length of 11,°,". That’s small for a ballast of this type. It 
means fixture manufacturers and architects gain the ultimate 
in design freedom. We've reduced the weight of this new bal- 
last, too. But rated light output, starting current and open 
circuit voltage have all been maintained in accordance with 
CBM specifications. Engineering innovations, 
manufacturing technology, and more efficient utilization of 
material made today’s General Electric 6G1010 certified 


ballast possible.”’ 


high by 3'.” wide—this, we think, is the optimum 


improved 


tion of heat transfer problems, and more efficient use 
of material and manufacturing technology helped to 
make this new design possible. 

Dan Lovinger, Project Engineer of the General 
Electric Ballast Department, was one of those pri- 
marily responsible for the successful completion of 
the new design. In an interview, Mr. Lovinger out 
lines the features which make the 6G1010 the smallest, 
quietest, most efficient shallow-height ballast of its kind 


MOST EFFICIENT “Besides being the smallest size, the new 
6G1010 ballast is also the most efficient ballast of its type. 
This high efficiency, achieved through certain design innova- 
tions, results in the lowest watts loss and operating tempera- 
tures known in the industry for a certified two-lamp 96T12- 
430 ma ballast. The watts loss value in the 6Gi010 is only 26 
watts. Because of this reduction in watts loss, we were also 
able to obtain low operating temperatures. Thus, greater 
design flexibility is possible for fixture manufacturers and 
architects which, to the ultimate user, means more efficient, 
more economical lighting applications. Low operating tem- 
peratures mean longer ballast life, too.” 
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FOR $6712 TWO-LAMP APPLICATIONS 


You get four big advantages with the new 
General Electric 6G1010 shallow-height ballasts: 


1. SMALLEST SIZE 
2. MOST EFFICIENT 
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NEW INSULATION “We've also incorporated the best insula- 
tion system possible into our new 6G1010 ballast design. This 
new system includes the replacement of hygroscopic (water 
absorbing) insulation with Mylar* insulation and the intro- 
duction of nylon coated wire. Mylar insulation and nylon 
coated wire give greater dielectric strength and offer longer 
life characteristics. We've run field and laboratory tests 
which show that heat aging characteristics for nylon coated 
wire are far superior to any class ‘“‘A”’ insulated wire for bal- 
last applications. To supplement this excellent insulation 
system, the core and coil is pressure vacuum treated to give 
still greater dielectric strength and longer life.” 


*Registered Trade-mork of the DuPont Co 
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3. NEW INSULATION 
4. QUIETEST OPERATION 


ee ie —~.| 
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QUIETEST OPERATION “The 6G1010 ballast offers the lowest 
sound rating in the history of two-lamp 96T 12-430 ma ballasts 
under the exclusive G-E sound rating system. This is an 
extremely important feature and —we feel—a real achieve- 
ment. The new G-E ballast is rated “‘C’’ which is at least 
one rating better than any two-lamp 96T12 ballast on the 
market. The developments which made this possible include 
the three piece core assembly with special push-on clamps, 
reduced core length, filling of shunt gaps with cement, spe- 
cial coil wedges, and our lift-pour with potting compound. 
Through these developments, we have been able to control 


and reduce vibration—-the principal noise-causing factor. 





WITH THE ADDITION OF THE 6G1010, GENERAL ELECTRIC INTRODUCES THE FIRST 


COMPLETE LINE OF SHALLOW-HEIGHT 
BALLASTS FOR SLIMLINE APPLICATIONS 


@ Standard 1-25/32" height allows greater fixture design flexibility 
@ One to four pound weight savings across complete line 





General Electric’s complete line of shallow-height ballasts 
for slimline lamp applications enables fixture manufacturers Catalog number 661010 
rdize on a shallower fixture channel. The shallow 

inches as well as the generally smaller over-all 
x 2 Lamp types 
limensions makes possible greater design flexibility in fix 


tures and in architectural planning Number of 
i lorps 
Weight reductions -ranging from one to four pounds 


illow savings on fixture shipping costs. Mylar insulation and Circuit 110-125 110-125 110-125 110-125 
nylon coated wire give greater dielectric strength and longer voltage 
life to all ballasts in this complete line. Quieter operation and 
. 5 Frequency 60 cycles GOcycles 60 cycles 60 cycles 
increased efficiency are two other factors which can’t be 

verlooked when specifying or ordering ballasts for slimline Watts loss 26 20 27 20 
applications 

Choose the General Electric shallow-height ballast to fit os . ° ° ” 
your specific requirements. All units, of course, incorporate Over-all length 11-3/4 9-1/2 14-5/16 9-1/2 
all of the General Electric standard ‘‘Quality”’ features 
Exclusive Sound Rating System, Superior Quality Control, 
Longer Ballast Life, Lamp-Matched Design, Proved Product Height 1.25/32 1-25/32 1-25/32 _‘1-25/32 
Leadership, Complete Customer Services 


Mounting length 11-9/64 8-57/64 13-3/4 8.57/64 


Weight (ibs.) 8 5-1/2 9-1/2 5-1/2 


and all other G-E ballasts, write for bulletin GEC-983 to Weight 1-1/2 2-3/4 1/2 44 


Section 401-32, General Electric Company, Schenectady 5 savings (Ibs.) 
New York; or call your nearest G-E Apparatus Sales Office | 


SII @ 


896662 6G1010 896693 896600 


For more information on the complete shallow-height line 
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(1) L.B.8. LIGHTING HANDBOOK, Second Edicion 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in- 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed .. . 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 
. . - all who plan, install and manufacture light- 
ing systems and equipment. 

$8.00 per copy: $6.40 in lots of ten or more. Add 50c for 


shipment abroad. 1.2.8. Members are entitled to one copy 
of the Handbook at $5.50 unless previously ordered 


1.E.S. RECOMMENDED LIGHTING PRACTICES 


These booklets are the complete, standard recom 
mendations for lighting the prescribed areas, and 
are among the most comprehensive and important of 
all Society publications. As indicated, some of these 
recommendations are the work of committees of the 
American Standards Association, with collaboration 
by appropriate committees of the I.E.S. All have 
the approval of the Council of the Illuminating 
Engineering Society, and are the latest official I.E.S. 
recommendations. 


In general, the information contained in these 
Recommended Lighting Practices covers completely 
the area shown in the title. Included in the data 
are suggested types of lighting systems and lumi 
naires; levels for general lighting and for specific 
areas; analyses of seeing tasks; and other informa- 
tion essential to lighting the area and of value to 
lighting engineers and specialists, architects, con 
struction people and others. Each practice is fully 
illustrated with charts and photographs. 


(2) ozzses LIGHTING 
3.8. Recommended Practice (1956) 
(3) cuanee & OTHER MERCHANDISING AREAS 
1.3.8. Recommended Practice (1948) 50c 
(4) SCHOOL LIGHTING 
American Standard Practice (1948) 
(5) LIBRARY LIGHTING 
1.3.8. Recommended Practice (1950) 
(6) DAYLIGHTING 
1.3.8. Recommended Practice (1950) 
(7) SPORTS LIGHTING 
LE.S. Recommended Practice (1950) 
INDUSTRIAL LIGHTING 
emg Standard Practice (1952) 
AND HIGHWAY LIGHTING 
ye Standard Practice (1953) 
SUPPLEMENTARY LIGHTING 
L.3B.S. Recommended Practice (1953) 
RESIDENCE LIGHTING 
L3B.8. Recommended Practice (1953) 


Quontity prices upon request. 


8828883 3 


1.£.S. COMMITTEE REPORTS 


Lighting recommendations based upon studies (re- 
search, surveys of current practice, and experimental 
installations) of L.E.S. Committees and Subecommit- 
tees covering all phases of lighting. Completely illus- 
trated, these reports contain detailed information on 
many lighting problems peculiar to the industry or 
operation involved as well as providing general data 
as to lighting systems and luminaires; recommended 
quantity and quality of illumination; and analyses of 
specific seeing tasks. 


The Publications of the Illuminating Engineering 
Society listed here summarize in printed form the 
vast amount of research, investigation and discus- 
sion of hundreds of qualified members of the Soci- 
ety working on technical committees. They contain 
the latest available information about many aspects 
of the art and science of illumination, including 
details of application as well as the lighting tech- 
niques involved. Each publication listed here is 
supported by the full authority and approval of the 
Illuminating Engineering Society. 


I.E.S. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Published prices cover only 
the cost of production and handling. Quantity prices 
vary and are lower than the single-copy prices 
shown in this listing. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 


(Supersedes all lists prior to December 1956) 





LIGHTING FOR WOOLEN AND WORSTED 
TEXTILE MILLS (1949) 


LIGHTING FOR MACHINING OF SMALL 
METAL PARTS (1949) 


LIGHTING FOR FLOUR MILLS (1949) 
LIGHTING FOR CANNERIES (1950) 


LIGHTING FOR BAKERIES (1950) 


LIGHTING OF CENTRAL STATION 
PROPERTIES (1951) 


LIGHTING FOR STEEL MILLS 
PART I: OPEN HEARTH (1952) 


| 


Pg BE 8 PELL 


LIGHTING FOR FOUNDRIES (1952) 


LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS (1955) : 


TRANSPORTATION LIGHTING (1951) 
Interior lighting for buses, streetcars, rapid transit 
and railway trains. 





PUBLICATIONS OFFICE 
ILLUMINATING ENGINEERING SOCIETY 


1860 Broa 


Send me 


quantities 


(1) 


(2) 


(3) 


iway, New York 23, N. Y. 
Date 


as noted 


My check (m.o.) enclosed. C) Bill me. 


Your prepayment of orders totalling $2.00 or less will greatly 


facilitate 


handling and help us in our bookkeeping. Thank you 


Please print or type 


Name 
Company 
Street 


City 


L.E.8. Serctio 


n/Ohapter 


(22) CONTEMPORARY LIGHTING IN MODERN 
AND TRADITIONAL INTERIORS (1951) $1.00 
64-page report combines recommended residence 
lighting techniques with good decoration, written 
in layman’s language and completely illustrated. 
Shows all types of lighting equipment, both in 
stalled and portable, recommended color combina 
tions, from Colonial to Modern interiors. 
FUNCTIONAL VISUAL ACTIVITIES IN 
THE HOME (1951) 25c¢ 
Provides much of the technical material supporting 
the combination.of good decoration with lighting 
in (22) above. Extremely useful to lighting equip 
ment designers, engineers, and because of the 
numerous sketches and measurements, non-technical] 
people as well. 

(24) CURRENT LIGHTING PRACTICE FOR 
TELEVISION PRODUCTION (1951) 15¢ 

(25) PROGRESS IN TELEVISION STUDIO 

LIGHTING (1954) Addenda to (24) 10c 

(26) CURRENT LIGHTING PRACTICE FOR 
COLOR TELEVISION PRODUCTION (1955) 10c 

(27) LIGHTING FOR COMMERCIAL 
KITCHENS (1956) 15¢ 

Quantity prices upon request. 


1.E.S. LIGHTING DATA SHEETS 


Each LE.S. Lighting Data Sheet describes an 
actual, outstanding lighting installation, complete 
with photographs, drawings and engineering data 


at the address below copies of I.E.S. Publications in 


Chey are published in a series of 24 sheets each 
year, and current sheets cover such subjects as 
lighting for metalworking, textile, automobile and 
other industries; schools; stores; offices; drafting 
rooms; churches; auditoriums; banks; museums: 
residences; indoor and outdoor recreational areas; 
streets and highways; and other special applica 
trons. 

Printed on heavy gloss paper, punched for stand- 
ard ring binder, data sheets are an excellent “idea” 
file for hghting people, consulting engineers and 
architects; ideal for promotional distribution by 
manufacturers and light and power companies. 

I.E.S. Lighting Data Sheets are delivered through- 
out each vear in groups of eight; three mailings for 
the entire 24-sheet series. First eight of each series 
are mailed for delivery in June; second eight in 
October; final eight in February of following year. 
Subscription, 24 sheets per set, $1.25; 10 or more 
sets, $1.00 each. Prices on minimum quantities of 
100 individual sheets upon request to this office. 


(28) CURRENT SERIES XXI 
Orders for the current Series XXI I.E.S. Lighting 
Data Sheets are now being accepted. Renew your 
Data Sheet subscription now; or start your “idea” 
file of I.E.S. Lighting Data She ets with this Series 


EARLIER COMPLETE DATA SHEET SERIES AVAILABLE 
(29) Series XVIII, 24 sheets $1.25 
(30) Series XIX, 24 sheets $1.25 


(31) Series ZX, 24 sheets $1.25 
Quantities of 10 or more of (28) 
through (31) $1.00 
15 HOME LIGHTING IDEAS, 15 sheets $1.00 
Attractively packaged, 15 home lighting data sheets, 
gathered and prepared especially for this publica 
tion. (These sheets not included in annual Series.) 
HOME LIGHTING IDEAS FOR KITCHENS 
AND BATHROOMS, 10 sheets 
Special packet of ten new home lighting data sheets, 
showing modern lighting for new and remodelled 
kitchen and bathroom areas; an important addition 
to any home lighting idea library. (These sheets 
are not included in an annual Series 


Quantity prices upon request. 


MEASUREMENT OF LIGHT 


(34) AMERCAN STANDARD GUIDE FOR 

EBLECTRICAL MEASUR or 
PLUORESCENT LAMPS (1955) 

(35) GUIDE FOR PHOTOMETRIC TESTING OF 
FPLOODI.IGHTS OF 10 TO 160 DEGREES 
TOTAL BEAM SPREAD (1951) 


(36) GUIDE FOR OUTDOOR ILLUMINATION 
TESTS (1951) 25c¢ 


(37) GENERAL GUIDE TO PHOTOMETRY (1955) 60c 


(38) CALCULATING COEFFICIENTS OF 
UTILIZATION (1956) 50c 


(39) WORK SHEETS FOR (38) (1956) 5c 
Quantity prices upon request. 


LIGHTING COURSE MATERIAL 


(40) LIGHTING FUNDAMENTALS $1.00 
Lithograph outline for a one-semester introductory 
lighting course suitable for college students or 
adults. Quantities of 10 or more, 75¢ per copy. 


(Printed in U.S 








AMERICAN 
PLASTIC 
LOUVERS 


Take advantage, of the latest developments in modern lighting design. In 


American Louvers, total absence of welding, riveting, and surface brightness 
means exceptional versatility. They may be employed as single, recessed, or 
surface mounted units, continuous runs, or any combination of modular pat- 


terns, including over-all ceilings. 


LOUVER4 COMPANY 


CHICAGO 34, ILLINOIS 





Use Sola ballasts 
in your fixtures 
and you are 
assured immediate 


“defective-in-warranty’”’ 
replacement service, 
anywhere in the U.S.A. 


Sola Electric Co. has launched a unique new ballast service plan. 
It enlists electrical wholesalers throughout the country as Sola 
Ballast Service Centers, even though they don’t stock Sola ballasts. 
Electrical contractors are thus enabled to get an immediate, FREE 
certified CBM ballast replacement, from their regular local whole- 
saler, for any defective-in-warranty Sola ballast they bring in. 


As an incentive to participate in the plan, qualified electrical 
wholesalers will be paid by Sola for their cost plus their full profit 
on the equivalent certified CBM ballast replacement, regardless of 
brand. Any qualified electrical wholesaler who stocks certified CBM 
ballasts for over-the-counter sale can participate in the plan. Sola 
also provides a variety of free promotional aids to wholesalers to 
advertise the service to their electrical contractor customers. 


The quality standard of Sola ballasts 


The Sola Ballast Service Plan is made possible because Sola 
ballasts have an exceptionally low failure ratio. Less than 14/100-of- 
% of all Sola ballasts fail in-warranty, and less than 9/100-of-1% 
of Sola Rapid Start ballasts fail in-warranty. This unusually low 
failure ratio is due to Sola’s very high standards of quality in 


engineering and manufacturing. 


Here's how the plan works 


1. Should an electrical contrac- 
tor anywhere in the U.S.A. find 
a Sola ballast which has failed in- 
warranty, he returns it to any 
qualified wholesaler who stocks 
Sola ballasts, or certified CBM 
ballasts of any make. The whole- 
saler checks the warranty date 
stamped on the ballast cover. 








4. The wholesaler sends the re- 
ceipt with his invoice to Sola Elec- 
tric Co. Within 30 days, Sola sends 
him a check for his wholesale cost 
of the replacement ballast plus his 
usual profit on it, just as if he had 
sold it to the contractor. 


3. The wholesaler gives the new 
Sola ballast or the certified CBM 
ballast replacement to the contrac- 
tor immediately, without charge. 
There is no red tape, no delay. The 
contractor merely signs a receipt and 
takes the replacement with him. 


2. If the ballast failed within two years 
of the warranty date, the wholesaler gives 
the contractor another Sola ballast if he 
stocks them. If not, he refers to a ballast 
replacement guide provided by Sola to find 
an equivalent certified CBM ballast of 
another make which he stocks. 


Write for complete information 


Most lighting fixture manufacturers are already fa 
miliar with the high quality and dependability of Sola 
fluorescent ballasts. This new Sola Ballast Service Plan 
is another tangible advantage which makes Sola ballasts 
your best choice for installation in your fixtures. You are 
assured that the ultimate user of your fixtures, regardless 
of location, will get quick ballast replacement service to 
restore his fixture to perfect operating order should a 
Sola ballast fail. 

If you would like more information about this unique 
plan, write or call Sola Electric Co. If you wish, a sales 
engineer will call on you to give you any other informa 


tion you may want to know about Sola ballasts or other 
products. 

Sola has complete warehouse stocks on both coasts 
and in the Midwest for prompt shipment, and is repre- 
sented by qualified sales engineers with offices in every 
principal marketing center in the U.S.A. In addition, a 
large number of qualified wholesalers in principal cities 
stock Sola ballasts. Now, Sola offers comprehensive in- 
warranty service coverage through thousands of other 
qualified wholesalers who stock certified CBM ballasts 
of other makes. Mail the coupon for complete 
information 


TO: SOLA ELECTRIC co. 
4633 West 16th St., Chicago 50, Ill. 


(0 Please mail a detailed explanation of the Sola Ballast Service Plan. 


Electric Co. 


4633 W. 16th St. 
Chicago 50, Ill. 


Bishop 2-1414 


My name 
My titie_____._____ 


Company 





Address__ 


( Please have a Sola sales engineer call. 


Zone___State___. 











Piggly Wiggly, Inc. Supermarket, St. Lovis, Mo. Owner and Operator: Wm. H. Brown 


Skylike makes the most out of lighting 
ae SUPERMARKETS 


Supermarkets have come a long way since the 
osphere of cheerfulness, friend- 


box and crate days 


dern trends demand an unhurried atn 
to make shopping pleasurable—to increase 


ess and pleasing color 
its supplemented by Silver-Dots are being used extensively by fore- 


ost designers to achieve this desirable result. Installations, as shown here, prove the effective- 


ness of their soft, glareless overall lighting combined with accent lighting in displaying foods at 
y selection of non-food, higher profit, trafic items. 


their tempting best at 


SILVER-SPOT 


SKYLIKE BS, ac. 
A SILVRAY COMPAN Y 
RKO Bidg., New York Bound Brook, New Jersey 
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Now...a luminaire that operates 
in freezing temperatures! 


The new Westinghouse LT operates in low or variable temperatures — making 
it ideal tor lighting cold storage warehouses, food lockers, shipping platforms 
and marquees. 

Designed in cooperation with the Refrigeration Institute, the Westinghouse 
LT luminaire gives low heat output and high light output. A clear, ribbed 
plastic enclosure protects the lamp from air currents to insure maximum 
efficiency of the F72T-12, 100-watt, rapid-start lamps. In addition, the LT’s 
porcelain finish resists corrosion in moist atmospheres and enhances its ap- 
pearance. Why gamble with fixtures that were designed for other purposes. 

Doesn't the LT suggest an application to you? 

For real lighting quality, specify the Westinghouse LT luminaire. 

See your Westinghouse distributor or write, Westinghouse Electric Corp., 
Lighting Division, Edgewater Park, Cleveland, Ohio. 

Look for other new Westinghouse lighting products . . . soon to be announced! 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING ©OR You! 
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CANDLEPO WER 
DISTRIBUTION DATA 


New Corning 














AVERAGE BRIGHTNESS 








ILLUMINATING 








See the uniform light distribution you 
get with the new Corning Lenslite. 























LIGHT FLUX VALUES 
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lenslite gives more even light distribution 


DECEMBER 


1956 


¥ 


improved concave prismatic design 


for illumination without glare 


Whenever you want to use incandescent 
lighting — for banks, stores, assembly 
halls—indoors or out—here is a new 
lens to consider. 

Its concave design reduces the vis- 
ible area of the lens at high angles. 
With an unusually high efficiency, the 
lens gets more light to the useful zone. 
It avoids sharp-angled beams of in- 





tense light. It gives illumination without 
glare. 

Because it is made of a heat-resistant 
glass, you can use the new Corning 
lenslite indoors or out without fear of 
thermal shock. 

For more information on this new 
development in Corning Engineered 
Lightingware write, wire or phone us. 


This cross-sectional diagram shows the 
concave shape of the new Corning lens. 


CORNING GLASS WORKS, 61-12 Crystal Street, CORNING, N. Y. 





Another Bank gets that / 
“Look of Prestige’’ with Lighting 


Economically LITECONTROL 


INSTALLATION 
ae ; Philadelphia National Bonk, Lansdale Office 
we oors W ! Lansdale, Penna 


Hok yphane low 


how well 
DESIGNED BY 


trancul _ 
rectangulal ‘ The Cunneen Company, Philadelphia, Penna, 


with the clean . 7 
ELECTRICAL CONTRACTOR 
vd mshing 
al furnishings Swartley Brothers, Lansdale 
good name to re 
FIXTURES 
f, , 

specify, design or Litecontrol #3524RS and 3548RS (!ompsin 
nent and quality, tandem) wits Holophane #9016 lenses 

ve to be mght! INTENSITY 


55 Footcandles in Service 





LITECONTROML dZ2ter6c7 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleosont Street, Watertown 72, Massachusetts 


PMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


ILLUMINATING ENGINEERING 





e 
Lal 
» 
“ 
4 
r 
od 
> 
= 
+ 
x 
c 
r) 
7 
c 
r 
~ 
> 
— 
o 
z 
4 
- 
o 
+ 
2 
. 
=< 
° 
c 
z 
o 
= 
0 
z 
o 
4 
o 
e 
° 
z 
a] 
> 
2 
r 
Lae) 
“ 
° 
z 
e 
z 
oo 
°o 
” 
“4 
r 
Lal 


O2 3GNAT 2D AUUYH © UINODIGSZG/S BT44vas8 


3 7Aivas 


THE FINE ART OF LIGHTING 


Whether you're lighting priceless objects, not-for-sale 

or merchandise priced for quick sale, Honeylite’s gentle but 
completely shadow-free light makes “seeing” a pleasure 

But Honeylite doesn’t stop at being just one of the very best 
light diffusing elements. Salespeople, and more important, 
customers will tell you that Honeylite’s full air circulation makes 
a room as refreshingly airy as a summer morning 

cool to work in, and fun to shop in 

And Honeylite’s gossamer-weight, all-aluminum construction 
reduces the costly man-hours of installation, and 


, HEXCEL PRODUCTS INC lengthens the life of lighting units 
FIRST STREET. CAKLAND © CALIFORNIA For price lists and detailed information call your dealer or write 


to Hexcel Products Inc., 951-61st Street, Oakland 8, Calif 
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Now you can operate two H-1 400-watt 
outdoor mercury vapor lamps from a 
single Sola Constant Wattage Ballast 





Operating advantages embodied in the Sola Constant 
Wattage Mercury Vapor Lamp Transformer have 
proved so desirable and practical that this type of ballast 
is fast becoming the generally-accepted standard for 
mercury vapor lighting installations. Now constant wat- 
tage operation plus the economy of two-lamp ballasting 
is available in a single Sola CW Mercury Vapor Lamp 
Transformer. 


This new design is specifically for two-lamp, outdoor 
service in commercial and industrial applications of 
H-1 400-watt mercury vapor lamps. Its famous Constant 
Wattage Principle of operation offers users the follow- 


OLA xe ein 


CONSTANT VOLTAGE TRANSFORMERS ©¢ 
SOLA ELECTRIC CO., 4633 West 16th Street, 
PHILADELPHIA: Commercial Trust Bidg., Rittenhouse 6-4988 © 


®@ KANSAS CITY 2, MO.: 406 W. 34th 


FLUORESCENT LIGHTING BALLASTS © MERCURY V 
50 Bishop YORK 35: 


ing performance features: 
e Low starting current surge 
e Regulated lamp wattage and light output 
© Open circuit protection 
© Elimination of need for primary taps 
© No extinguishing on line voltage dips 
© Extended lamp life 
For additional information on your particular appli- 
cation, contact your sales engineer listed below. He’s 
one of a nationwide organization maintained by Sola 
Electric Co. to provide you with prompt service. 


Write for Bulletin 3L-MV-244 
SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50 


APOR LIGHTING TRANSFORMERS 
: 103 £. 125th St., T 56-6464 


“ 


2-1414 © NEW 


"BOSTON. 272 Centre Street, Newton 58, Mass., Bigelow 4-3354 © CLEVELAND 15: 
St, Jefferson 4382 © LOS ANGELES 23: 3138 €. Olympic Bivd., ANgelus 


1836 Euclid Ave., PRospect 1-6400 vd. ! 
9.9431 © SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554 © Representatives in Other Principal Cities 
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Sylvan-Aire Lighting ° em by Sylvania. Relighting job maintains 
high 80-foot candle lighting levels at table tops in Hawthorne High 
School's traditional-styled librory. Rows of luminous plastic run be 
tween ceiling beoms, are mounted flush with bottoms of beams. Instal- 
lation by Tri-Service Electric Co., Poterson, N. J 


How they put good reading light 
into a Tudor library 
... at Hawthorne (N. J.) High School 


In RELIGHTING the Hawthorne High School library, a true shadow-free, glare-free effect. Seeing and read- 
school] architects S. E. Greydanus & Son (Paterson, ing are easier, room atmosphere is more inviting and 
N. J.) used a successful new approach. They specified conducive to good work and study habits, desk lamps 
Sylvan-Aire . . . Sylvania’s wall-to-wall lighting system and reading lights become outmoded. 
... had it divided into separate panels of light between or “ 
he P F ise A complete lighting plan to fit your specific school 
ceiling beams. The rows of translucent plastic shield- ¢ . . : 
: om needs can be tailored from Sylvania’s complete line of 
ing were mounted flush with the bottoms of the ceiling lichti ea ’ . WwW 
, ighting systems and fixtures. We suggest you talk 
yeams 4 Eee ap . 
to the Sylvania Lighting Specialist in your area. Or if 
Over-all effect: Clean, straight ceiling lines... a you prefer, write direct for our free helpful booklet, 
soft, even illumination spread over the entire floor “Some Whys and Hows of Modern School Lighting,” 
area, blending with the traditional room décor. or for other specific data. 


Over-all result : Good reading illumination levels of SyLvania Ex.ectric Propucts Inc 
80 footcandles maintained in all parts of the room, Dept. M 30, Lighting Division— Fixtures 
including those corners most distant from windows... One 48th Street, Wheeling, W. Va 


SYLVANIA 


- « » fastes? growing name in sight 
LIGHTING *« RADIO «+ ELECTRONICS + TELEVISION © ATOMIC ENERGY 
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/ Jefferson Constant Wattage 
+ Mercury Lamp Transformer 


New Electrically—-New Mechanically 


Stocking Requirements Cut in Half. A new, 
slimmer shape and new mounting accessories 
nake it possible to use this one transformer for 


al, pole top, or pole base applications 


Easier Handling in Warehouse and on the Job. 
me \ one-inch reduction in diameter further sim- 
the stocking problem and combines with 

new threaded pipe nipple for easy, fast 


tallatl 


on 


Improved Lumen Maintenance. Engineered to 
open ice a better starting current wave shape for 
quiet starts; plus an operating lamp 

t crest factor which meets a// lamp manu- 


requirements 


er 
oe 
b , 
tiai» 


Dependable Operation. Designed and tested 
to provide 
|. Constant lamp wattage of 2 ver line voltage 


inge of +13 


2. Automatic compensation for line voltage variations 


nd line drops 

Positive cold weather starting down to 30°F 
Maximum Versatility. Designed for use with 
AH-i, EH-l, JH-1l, and a// similar 400 watt 


iamps 


For full details and experienced engineering recom- 
mendations, contact your Jefferson Representative 
or write JEFFERSON ELECTRIC COMPANY, 


Bellwood, Illinois, today. 


Jefferson Electric Company 


BELLWOoOoD, tLLINO!S 


ILLUMINATING ENGINEERING 








: ee a 
single lamp visionaires for unlimited lighting applications 


: 


a -- 


Here is versatile, shielded, single-lamp lighting for more 
applications than there's space to name with the 

Sunbeam P2801 Visionaire for corridors, library stacks, 

small parts bins, stairways, dressing rooms, over murals, 
paintings and commercial display areas or, as pictured, to form 
the general lighting system for smart contemporary interiors 
Arrange patterns with the matching corner connector for 
uninterrupted geometric designs; follow contours or mount 
vertically on walls to provide local illumination. White plastic 
diffuser presents uniform surface brightness in all directions, 
snaps in or out with gentle ‘‘squeezing’’ motion. Low, low 
maintenance and tailored illumination distinction is assured 


whatever the application. Available in all standard lamp lengths. 


SUNBEAM LIGHTING COMPANY 


777 East 14th Place, Los Angeles 21, California 
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RUGGED Sheffield UVR pan, made of 
special medium impact polystyrene, is 
undamaged by tortuous bending and 
rough handling. Such strength helps min- 
imize breakage during shipping and 
handling. 


SHEFFIELD ANNOUNCES FIRST 
LIGHT-STABLE, BREAK-RESISTANT 
POLYSTYRENE PLASTIC PANS 


Sheffield’s new UVR pans for fluorescent lights resist breakage 
during handling and shipping, yet have a bright, white color com 
parable to regular high quality acrylic pans. 


In addition, they have high light transmission (40° more than 
vinyl pans with the same hiding power) and extreme light sta- 
bility 


Secret of their unusual property combination is a new formula- 
tion developed by Sheffield engineers, plus the addition of 
Sheffield’s special ultra violet absorbing material. The latter helps 
the UVR pans maintain their color as much as 15 times longer than 
vinyl, 4 to 5 times as long as regular styrene materials. 


UVR pans also have high hiding power, satin-smooth surface 
finish and dimensional accuracy. 


[he new pans make it possible for designers, engineers and archi- 
tects to obtain the cost advantages of polystyrene without sacrifice 
of hiding power, appearance or light transmission. 


Full details on Sheffield UVR pans are readily available. Write to 
Sheffield Plastics Inc., Section 161-4B, Sheffield, Mass., or contact 
your nearest Sheffield representative. 


Precision Engineered Rigid Plastic Extrusrons 


( HAPTER 


SHEFFIELD PLAstics 


SHEFFIELD, MASS 
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Packed with Quality 


Long before an L & P fluorescent light fixture is 
laid carefully into its carton—ready for prompt ship 
ment to you—it is “packed” with quality. For quality 
is built right into every L & P fixture, every step of 
the way .. . from the precision-tooled dies made 
under our own roof to the last turn of a screw on 
our modern assembly line. 


Such quality costs you no more—often less. Why 
not write or wire today for catalog and prices of the 
whole Light & Power line. 
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giving 
life 
to 


light... 


OOKS AND 
PAMPHLETS 


A revise t of Elee*ric Power 
Distribution for Industrial Plants, and 

! book, Grounding of Industrial 
Power Systems, | 


the American Instit 


CENTURY 
LIGHTING, INC 





1.E.S. National Technical Conferences 
September 9-13 Biltmore Ilotel, Atlanta, Georgia 
August 17-22 — Royal York Hotel, Toronto, Ontario 


September 7-11] Hotels Fairmont and Mark Ilopkins, 
San Francisco, California 











ILLUMINATING ENGINEERING 





A Recessed Weathertight 
Downlight 


Good-looking, extra shallow, 
rugged... . engineered for 
severe weather and 
corrosive conditions 


Entrances, canopies, lobbies, 
vestibules, corridors, shower 
rooms ... this extra shallow 
recessed downlight meets all 
your requirements ... where 
appearance is important and 
non-corrosiveness vital. 


FACE PLATE .. . of cast satin aluminum 

is anodized for extra weather protec- 
tion features the new Sealume gasket 
to insure weather-tight operation within 
the lighting unit simultaneously 
eliminates ceiling dust streaks and light 
leaks visibie from without 


HOUSING of 16 gauge galvanized 
can either be used as a concrete pouring 
form or mounted in recesses already 
provided by using wood forms. For plas- 
ter-type ceilings, use plaster frame. 
Attach hinged face plate and tighten 
screws so Sealume gasket is compressed 
tight against the ceiling 


IT’S AVAILABLE with round or square dif- 
fusers providing either symmetrical or 
asymmetrical light distribution from 60 
Watts to 300 Watts...extra shallow... 
with corresponding depths from 242” to 
634”. Protective guards, if desired. For 
full data on this series, write for the 
“43” line 


1353 Willoughby Avenue, Brooklyn 37, N. Y 
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make air travel 


Perhaps no business or industry is 
iy more aware of the importance of safety 
ee than air transportation. Both planes 

and airports are equipped with every 

sustaiming wENBEX ractical device to insure safe take- 
offs and landings, and smooth danger-free flights 
en route. 

For years Kopp Lenses have been contributing a 
significant role in safe airport operation. Here Kopp 
Lenses display their extreme dependability on every 
count—accurate beam control, color transmission, 
weather resistance and others. 

If the continuous, safe operation of your products 
depends on lenses, sight glasses, color filters or 
other glass parts, you can depend on Kopp to 
provide the characteristics you need. 


Swissvale, Pennsylvania 
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dels 


LN il) with Fewer Poles! 


‘4 in 1 Spectacular” 


important 
Advantages 


LUMINAIRE... 


* A truly scientific and effective application 
of mercury luminaires producing a square 
light pattern 
Provides abundant light for both vertical 
and horizontal surfaces 
Achieves more light with fewer poles and 
fixtures 
Gives the lighted area new impetus in 
attracting more trade 
Reduces maintenance and repair costs 


TYPICAL INSTALLATION 


‘ 
Mounts on Revere 30 foot 
Octagona! Rigid Poles or 
Revere No. 199-DB30 
Hinged Pole. The Hinged 
Pole permits easy cleaning 
and maintenance 
without expensive 
elevator equipment 


Revere Ultra-Lites with their 52 inch spherical dome 
and four Mercury Luminaires offer an entirely new 
concept for large area lighting. They provide wider 
coverage, better vision and high efficiency coupled 
with a modern, distinctive appearance which makes 
them the most logical units for lighting of Shopping 
Centers and Parking Lots—Play Grounds—Amuse- 


ment Cenrers—Beaches— Drive-ins, etc. 


Write today for descriptive literature. 


REVERE ELECTRIC MFG. CO. © 6009-17 BROADWAY ® CHICAGO 40, ILL. 
Available in Canada thru Curtis Lighting, Lid., Leaside, Toronto, Ontario 


the edition first published in 194 on 
sists of 10 chapters on Svstem Planning, 
Voltage Considerations, Svstem Prote« 
tion, Fault Calculations, Grounding Power 
Factor, Powet quipment, Instruments, 

s, and Reia 


lDistributior Svs 


re pre ! by subcon 
AIEE Industrial Power 
Svstems Committes | \ 
from the AIEEE, at = 
Power Distribution of 
ind $1.20 for Gro 


Power Systems 


AIEEE mem! 


Why Good Voltage Means Consumer 
Satisfaction to Rural Electric Co-opera- 
tives, GED-3080 is able from the 
General Electrie Co cheneetady 5, N. ¥ 
It i n re illustrated booklet de 


ABC of Flash Photography is 
et fold ' shed by Westing 
ilal 


hie supp 


acumen At — > A 


UNTREATED : DIRTY 


TREATED WITH MERIX 


ANTLSTATIC +79 : CLEAN 





WHICH PLASTIC LOUVRE 
WOULD Y OU CHOOSE? 


TEST @& JUDGE, order a sample 
gallon ($8.50, FOB CHGO.) today 


from 


TRADE MARE 
CHEMICAL CO. 

1021 E. 55th St., DPT. IES 612 
CHICAGO 15, ILL. 

TAR COR NR a 


AE A A i A ll, a ll, em anc 
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FOR €3) GIMBAL RINGS! ° 


New low prices for ATi GIMBAL RINGS mean bigger profits for 
you. And, the adaptability and versatility of these rings mean a 
more desirable line to sell your customers. AT! GIMBAL RINGS 
have many uses with PAR 38, 46, 56 and the NEW 64 sideprong 
lamps as well as the R30, R40 and PAR 38 screwbase lamps 


GIMBAL RING GIMBAL RING 
for PAR 38, 46, 56 for R30 and R40 
and the NEW 64 and PAR 38 screw 
sideprong lamps base lamps 


WRITE + WIRE + CALL FOR DETAILS 


Alexander-Tagg Ind. inc. 


HATBORO. PA OSBORNE 5-7200 


LIGHTING ENGINEER 


\ position of more than ordinary attractiveness i 

available to an experienced LIGHTING ENGINEER 

Should have substantial background in design, selec 
m and application of lighting for Utility Power 

Plants, Industrial and Office Buildings 

Must be capable of assuming complete responsibility 

for all technical problems related to lighting en 


Me 


ineering. 
Salary commensurate with experience. 
Location: New York City 


te 


W. W. Patterson 


EBASCO SERVICES Inc. 


Rector Street New York 6, N. Y 


eri 8) we Pao 





YOURS The Latest?... 


You can’t be sure you have 
all the facts about lighting 
unless you have a copy of 
the new... 


Second Edition 


I.E.S. 
LIGHTING 
HANDBOOK 


oo 
w 


Prepared by 1.E.8. technical committees, this 987-page lighting 
compendium contains 18 sections of lighting practice, theory and 
calculations . . . Appendices . . . Manufacturers’ Reference Dats 
. 655 photos, drawings, lighting tables, charts, graphs, to help 


you solve tough lighting problems 
If your problems are lighting problems, don't be another day 
without the new I.E.8. Ligutine HANDBOOK 


Price . . . $8.00 


I.E.S. Members: If you have not ordered, your special member 
copy is only $5.50 now 


ORDER NOW! 
Publications Office 


ILLUMINATING ENGINEERING SOCIETY 
1860 BROADWAY NEW YORK 23, N. Y. 
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CORRIDOR 


THE ONLY UNIT THAT’S 


STYLED RIGHT 
FOR CORRIDOR LIGHT! 


wridor, light it right—with a unit de 
a corridor’s shape Only Milwaukee 
the job we because only Milwaukee 


ded batiles that suit the shape 


and beautifully designed Distinctive reflector 
harsh corner shadows typical of conventional 


continuous unit distributes ght evenly throughout 
ength—without glare 


it lightweight. One-piece louver has no nuts, no 


) parts to vibrate 


W).ite FOR BULLETIN I5I-1, OR SEE 
YOUR ELECTRICAL WHOLESALER 


NORTHERN LIGHT 
c 


OM PAN Y 


1661 N. WATER ST MILWAUKEE, WIS 





Traditional 
Contemporary 
matched sets 
feature 
R-40 reflector 

floods 


multiple circuit 


‘ wiring in stock 
units or special 


designs 


Full Color Photos 


in Our FREE Cata 


Character Lighting logs 


; adaptable to the occasion by es 


use of varied lamp sources, makes 
. . Request NEW Ty 
Manning Lighting popular with yn : 
; p ditional Catalog I] 
churches and schools. Use it for 
! Contemporary 


> : . \ : ; > > 
efhciency, harmony, atmosphere, — , atalog 11 On You: 


customer satislaction. Letterhead. 


w 2-A.MANNING co. 


staining Member 











EMPLOYMENT INDEX TO ADVERTISERS 
Sales Representatives wanted OPPORTUNITIES December 1956 


for a complete line of commer- 











cial and industrial. slimline and 





fluorescent lighting equipment. Advance Transformer Co. 6A 


Industrial units are RLM certi- T 5 
REPRESENTATIVE WANTED Alexander-Tagg Ind. Ine. 45A 
p RLM approved ndustrial incandescent z 4 - 
beled. Complete group of units d mercury vapor lighting line seeks energeti American Louver Co. 27A 
representation with strong architectural and 


fied; commercials, Fleurolier la- I 


to meet Corps of Engineer and ngineering, as we s good distributor cor Benjamin Electric Mfg. Co 


tacts. This is opport ty to become 
ed with a line tha wn reward a o Back Cover 
ntious effort. The following territories are 


manufacturer in eastern United : Kent ' Michigar 
per we er icky oulrsiana wchigan . . . 
Mississipp ontana Nebraska Century Lighting Inc. 424 
Dakota. Ohio ester Pennsylvania 


advertising policy. Flexible and outh Dakota, Wisconsir ah ss Bo Corning Glass Works 32A-33A 


Publicatio Office 


t 
| S. Navy specihcations Prime it 


States with progressive sales and 


competitive pricing warehouse 
stocks available for maximum Curtis Lighting Ine. 5A 


volume » J . co. . ° . : 
SALES ENGINEER Day-Brite Lighting Ine. 1A 


fanufacturer of qualit rehitectura hting . 
Commission basis territories iipment has opening ir ‘ or wa . E. I. duPont de Nemours & Co. 
open: Wisconsin, Michigan, lowa. iles engineer to « hitects cae Inc. 4A 
. a ntractors and distributors } < ore A = 
Nebraska, Louisiana. Mississippi, sestens then © { coe tn tae Wee . een Bintene Or. 16A 
Salary commensu 
is complete informatior , ies confider Gene ete Ca 

ill details as to lines carried. area ‘ aio ten oon. o a veneral Electric Co. 

I minating Engineerir Rawat TT ty , Apparatus 21 424A 


Texas, Southern Florida. Forward 


send 


covered, number of men in or New York 23, N. ¥ 
ganization, etc.. to Box 292, Pub Gibson Manufacturing Co. 19A 
lications Office. Illuminating DESIGNER - ENGINEER ; 

_— g En Edwin F. Guth Co. 18A 


\ . ‘ inde i r t > ne rtisti 
gineering Society. 1860 Broad song toe —s on a = A A lichting 

- » ie » a . ‘ Si 
way, New York 23. N. ¥ uture h recognizes well-estat ished Hexcel Products Ine. 35A 
ft nating Engineering Jefferson E'ectric Co. LIA, 38A 


New York 2 





Klieg! Bros. 417A 
Kopp Glass Ine. 413A 








Light & Power Utilities Corp. 1A 


G itecontrol Corp. : 
SPECI sot weren || ssmomm : 


McPhilben Lighting Co. 13A 


Spectra Meter Now Used by 
Lichtin Enoineers in Merix Chemical Co. 414A 


: N . Jj Co. 5! 
Aircraft Industry orthern Light Co 5A 


Electric Utilities Perfeclite Company 417A 
Architectural Firms 

; ig ; Photo Research Corp. 416A 
Motion Pictures & T\ 
Street & Highway 

Departments RLM Standards Institute 

Model Work Inside Back Cover 
Human Engineering 


Revere Electric Mfg. Co. 144A 


Special Features of Standard Model: 
. Sheffield Plastics Inc. 10A 
Extreme Se sitivity Range 
Direct Reading in ft-l Silvray Lighting Ine. 


Locking Mic roammeter DIRECT READING! All Skylike Lighting Ine. 30A 

ene ~gy Seiad operators will obtain the Sola Electric Co. 28A-29A, 36A 

—_ ng same reading of the bright- 
Other Models Available ness of a given area. 


For Greater Sensitivity 





Starring & Company Inc. 2A 








Sunbeam Lighting Co. 39A 





Superior Electric Co. I5A 


7 . 7 _—_ .. Dp _ _ Died 
Write jor descriptive literature complete specifi- Sylvania Electric Products Ine. 37A 


cations and information applying to your par- Wakefield Company 


ticular field to: Inside Front Cover 


Westinghouse Electric Corp., 
PHOTO RESEARCH CORP Lighting 31A 


837 N. CAHUENGA BLVD. R. & W. Wiley Ine. 474A 


HOLLYWOOD 38, CALIF. I, A. Wilson Lighting & Display 
Inc. 12A 
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DEARBORN AND BRIDGE STS. 


PERFECLITE 


An Inconspicuous 
Light Source... 


... describes Wiley’s new Zephyrs. Their beautiful 
unadorned lines harmonize so well with any decor 
that you're unaware of the source of light. Their wafer- 
like thinness makes them ideally suited to installa- 
tions where recessed fixtures cannot be used. 

They may be arranged end tu end, side by side to 
form squares, rectangles, borders. They may be mount- 
ed flush or suspended. You may have your choice of 
shielding: louvered (molded one piece polystyrene 
grid, metal egg-crate) or glass Corning flat or curv- 
ed lens). 

Erection is simple, requiring only minutes. Patent- 
ed E-Z servicer simplifies maintenance. Fixtures meas- 
ure 12" x 48” and are only 3!," deep. E.T.L. certified 
electrical components are used 


R&W WILEY i _aaemaeanelst Met hits 


BUFFALO 7, NEW YORK 


NOW! 


a new wall 
mounted 
prismatic 
lighting unit 


PERFECLITE 


VORBREB bla.) 


eldeal for entry-ways, vestibules, exterior loca- 
tions. 


e Completely weatherproof. 
e Hinged on one end for easy relamping. 


e Single captive closure screw holds glass firmly 
in place. 


e Glass frame and backplate are gasketed. 


e Prisms on face direct light in vertical plane 
giving controlled illumination. 
Approved by Underwriters Laboratories 


THE PERFECLITE COMPANY 
1457 East 40th Street, Cleveland 3, Ohio 


Please send me the Perfeclite Data Sheet 56-B for complete 
information. 

Name 

Address 

City 
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Unretouched black & white photo from N. Y. Sunday News Magazine Color Photo 
of Christmas Day Mass, 1955 at St. Andrew Avellino Church, Flushing, N. Y 


LIGHTING BY KLIEGL 


St. Andrew Avellino Church, Flushing, New York, is typical of 
the many beautiful churches throughout the country that use 
Kliegl lighting fixtures. 

Concealed downlights, striplights, pinhole and accent units 
illuminate Nave, Sanctuary, Altar, Reredos and Crucifix. The 
effect is one of dignified beauty . . . proper illumination of altar, 
objects and decor . . . without emphasis on the light source. 

Our lighting specialists will assist you to obtain best results 
whether your provlem involves a new building, a remodeling 
project or installation of a more efficient lighting system. Sub- 
mit the details for our careful analysis. 


Send for Architectural Lighting Catalog A-11. 
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Lighting 
321 West SOTH STREET, NEW YORK 19, N.Y 





here’s why 
GrateLite’ is great! 


oe eye comfort you can measure 
300 F.C. with only 
1.11 C.P./Sq. In. Brightness 





me | oe 


“and here are the figures to prove it... 








AREA: 

GRATELITES; 
FT.-CANDLES: 
BRIGHTNESS READINGS; 


B /Sesge , an Light 


mag svace Ao? 
‘ 


LUMINAIRES: 
ROOM COLORS: 
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Today’s Higher RLM Specifications make the 
RLM LABEL for INDUSTRIAL LIGHTING UNITS 


More Significant than ever before! 


The rum Label affixed to a lighting unit is a Certificate of Assurance. 
It assures the buyer that the equipment meets or exceeds important 
quality standards established by the RLM Standards Institute. As 
---More Significant than ever shown by the partial list of user benefits at left, these higher standards 
ates make the RLM Label more significant to evervone who buys, sells or 
Oday RLWIV pe } jre specthies industrial lighting equipment. 


because T 
even higher Operating E INCY You can rely on this warranty. It is upheld by the extensive RLM 
Inspection and Certification Program—the real backbone of the RLM 
Label. Periodic inspections are made by an independent laboratory. 
Lighting units are checked for conformance to RLM Standards as they 
come off assembly lines and at all levels of distribution. 


Jott Partarman 
Better Performance 


¢ Higher light output 
Phis latest edition RLM Specification Book will acquaint you with the 
full significance of the rtm Label today. Your copy is available with- 


2h 


e More seeing comfort 
e Better protection against glare out cost or obligation from: RLM Standards Institute, Suite 
: West Madison Street. Chicago 6, illinois. 

@ Increased brightness control 
e Greater reduction of light loss 


© Lower-cost installation 


2 , a pe . ame 

e Easier relamping : 
i a a 
RO SOE I PE TS os 2 
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INSTITU 


IMLAMPORATE * 


e Greater safety from electrical hazards 





¢ Greater protection against corrosion 





Now Within Every School Budget! 
The “COMFORT LIGHTING” Every Student Deserves 


the Nw CAPRI 


introduces a new concept in Luminous Indirect Lighting, 


new low brightness... new low silhouette... new low price! 


New Low Brightness! )ougetitand 
the many other values important to 
greater seeing comfort in the new 


( APRI Shallowet than a piece ol 


chalk, this new unit meets all 
requirements published in’ the 
School Lighting Practice by the 


Illuminating I ngineering Societys 


New Low Silhouette! Inatriumphot 
illuminating « ngineering, the CAPRI 
meets these standards even though il 
features the slimmest, trimmest pro 
portions and the most petite, inconspic 
‘high and 10 


wide) of any fluorescent school light- 


uous silhouette (3; 


ing unit! Modern. ultra-streamlined 


CAPRI” units actually help improve 


low silhouette! 


the appearance of school lighting jobs 
to an extent never before accom- 
plished at such smali cost. 


New Low Price! The ‘CAPRI triumphs 
over high school lighting costs, too! 
Despite its modern appearance and 
engineering that meets IES Practice, it 
is one of the LOWEST PRICED pendent- 
type fluorescent units on the market 
today. Use it with 40-w Rapid Start or 
96” Slimline lamps. Sliding hangers 
help you circumvent pipes and duct 
work. Unique air circulating vent at 
bottom if unit keeps dirt accumulation 
toa minimum. Benjamin Electric Mfg. 
Co., Des Plaines, Illinois. 


low brightness! 
low budget! 


BENJAMIN CAPRI 


Sold Exciusively through Electrical Distributors 





